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Original Communications 


PRINCIPLES IN REPARATIVE PLASTIC SURGERY 
EXPERIENCES IN A GENERAL HOSPITAL IN THE TROPICS 


LIEUTENANT CoLONEL Herspert Conway, New York, N. Y., AND 
Masgor KENNETH B. Co_pwater, St. Louis, Mo., 
MepicaL Corps, ARMY OF THE UNITED STATES 


ROBLEMS in plastic surgery in a general hospital in the communications 

zone predominantly are those of closure of war wounds. Observations and 
principles reported here are derived from experiences with 4,040 surgical battle 
casualties from the Philippine campaign. These were admitted during the 
period of Oct. 25, 1944, to March 25, 1945. A less important source of admis- 
sion was provided by burns, trauma, and the ever-prevalent tropical ulcer in- 
cident to the activities of personnel in the tropics. 

Transportation problems in the vast Pacific distances exerted a profound 
influence upon the choice of surgical procedure. Forty-nine per cent of cas- 
ualties admitted during the first six weeks during the battle for Leyte came 
under our care five to eight days after injury. “During the Luzon campaign, 
36 per cent of 1,566 patients had been under care in evacuation hospitals or on 
ship en route for twenty-one to fifty-five days. Thus, this surgical service was 
confronted with an ever-changing picture of wound condition. The aim to 
evacuate no patient to the United States with unhealed wounds was based on 
the knowledge that patients would receive nothing other than emergency sur- 
gical care during the five-week period after they were removed from our wards. 
The attainment of this goal was prevented by the need for hospital beds during 
a brief period and by the physical limitations of the operating staff. 

Embodied in this report are 468 secondary closures, 306 split-skin grafts, 
46 small deep grafts, and 28 primary procedures involving the transplantation 
of flaps of skin and subcutaneous tissue. Recent wounds are more suitable for 
secondary closure. There is a definite loss of elasticity of the skin and sub- 
cutaneous tissue in older wounds even though there is no loss of tissue. Despite 
wide undermining, the margins of older wounds cannot be approximated with- 
out dangerous tension. Hence, skin grafting was employed more frequently 
in the care of older wounds. We have seen little indication for flap or tube 
grafting. This is a mission of the reconstructive centers in the United States. 


Received for publication, Aug. 27, 1945. 
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The nature and the scope of intermediate or reparative surgery have been 
clearly stated by Churchill in relation to the.European Theater of Operations. 
The prompt closure of wounds prevents infection and contracture, converts 
compound into simple fractures, and prepares for early reconstructive surgery. 
In the Pacific Theater of War, the chain of evacuation is so prolonged that the 
hazard of nitrogen loss from wound secretions is an additional-factor demanding 
consideration. The efforts of reparative plastic surgery in a general hospital 
in the Pacific Theater are directed, first, to an-appraisal of the wound and selec- 
tion of a course of preoperative wound therapy; second, to the selection of the 
appropriate operative procedure; and finally, to the performance of the opera- 
tion and attention to postoperative care. We believe in the paramount impor- 
tanee of the preoperative care of the wound and the necessity for sound surgical 
judgment in choosing the time and mechanics of the operation. To this effect, 
it was possible to train eighteen medical officers without previous experience 
in skin grafting or secondary wound closure. Rapidly they developed opera- 
tive skill and knowledge of postoperative care so that they could perform 
split grafting effectively. But these medical officers could not be developed in 
their surgical judgment in wound care or in selection of operative procedure 
during the brief period while they were under training. 


OBSERVATIONS ON WOUNDS 


Condition on Admission.—This series of battle casualties permitted observa- 
tion of large numbers of wounds at increasing intervals of time following initial 
surgery in the forward echelons. These intervals ranged from five to sixty days. 


Wounds which had been treated by frequent change of dressings were in much 
better condition than those treated by the closed method. Treatment during this 
interim was limited to supportive measures and chemotherapy. Packing of 
wounds with petrolatum gauze for transportation of the patient now is popu- 
larly condemned. Wounds so treated frequently showed extensive infection at 
the time of admission. Reparative surgery performed during transport on 
hospital ships failed in a high percentage of cases. 

Cultures of wounds taken at the initial dressing commonly showed mixed 
infection. Bacillus proteus, Bacillus pyocyaneus, and staphylococcus were the 
common contaminants of wounds. Beta hemolytic streptococci were found 
rarely. Diphtheroids were recovered on culture frequently. Clostridium 
welchit was found in thirty-seven eases of clinical gas infections or gangrene and 
as a surface contaminant of 138 other wounds in the series of 4,040 battle easu- 
alties. 

Observation of these wounds of varied type suggested a simple classification 
which was used as the basis for selection of operative procedures. The wounds 
were grouped as follows: 


1. Recent clean wounds without invasive infection and ready for 
reparative surgery after brief treatment (Fig. 1, A and B). 

2. Recent wounds which are. infected and complicated by devitalized 
tissue or retained foreign body and in need of further débridement 
or extension of drainage (Fig. 2, A, B, and C). 





‘ A. 


Fig. 1.—A, Large uncomplicated recent wound of soft tissue ready for grafting. B, Re- 
sult of hand-cut split grafts applied without sutures. Mesh gauze and collodion were used for 
retention. Immobilization was by means of a plaster hip spica. Saline dressings were applied 
to the grafts after operation through a large window in the spica. 


A. B. 


Fig. 2.—A, Three stages in the treatment of a recent wound complicated by devitalized 
tissue and retained foreign bodies; appearance on admission. Wound caused by explosion of 
a Japanese shell. B, After débridement and frequent change of wet dressings of azochlora- 
mide 1:3300 solution; ready for grafting. OC, Result of application of hand-cut split-thickness 
grafts, no sutures used. Grafts retained with mesh gauze and collodion. Immobilization in 
plaster hip spica. Saline dressings changed through window in cast. Several small blebs 
= be — on the surface of the graft; these were caused by tiny wood fibers extruded to 

e surface. 
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Late clean granulating wounds, including those with advanced 
scarring and contracture (Fig. 3, A and B). 

. Late chronically infected wounds with exposed bone (Fig. 4), ten- 
don (Fig. 5), or other complications such as pyoarthrosis, osteo- 
myelitis (Fig. 6) or anaerobic infection (Fig. 7). 


A. B. 

Fig. 3.—A, Appearance at the time of admission thirty-two days after débridement for 
bullet wound. This is an example of a late clean granulating wound with advanced scarring 
and contracture. The margins of the wound are indurated and tense for a distance of 5 cm. 
The elbow cannot be extended beyond an angle of 90 degrees. B, Sixteen days after the ap- 
plication of a split-thickness graft to granulating surface. Contracture limits extension but 
edema and induration are subsiding. The patient is receiving physiotherapy and the exten- 


sion has improved. 


Fig. 4.—An example of a late chronically infected wound with exposed bone. 








Fig. 5.—An example of a late chronically infected wound with exposed tendon. 
A. 


B. 


Fig. 6.—A, Large chronically infected wound with massive defect of the interior thigh 
associated with compound fracture and osteomyelitis of the femur. Wound caused by a 
Japanese dum-dum bullet which entered the posteromedial aspect of the thigh. A pus-filled 
sinus at the upper left drains from the fracture site. B, Result twenty-two days after the 
application of a dermatome graft. The sinus still drains pus. A rent at the margin of the 
graft for drainage remains unhealed. Ward procedure: skeletal traction undisturbed, open 
dressing technique. A few accessory sutures were used to overcome the contraction of the 
— induced by the rubber cement. In this case the graft affords a permanent cutaneous 
surface. 
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5. Early and late second and third degree infected burns (including 
phosphorus burns). 


Preoperative Treatment.—Physiologie reactions to tropical environment 
must be considered when planning any regimen of preoperative wound care. 





Fig. 7.—A, Late chronically infected wound with exposed Achilles tendon secondary to 
débridement for gas gangrene. Injury by Japanese mortar fire. B, Sixteen days after ap- 
plication of split grafts. C, Detail view of the leg and foot. Note that the graft which was 
wrapped around the tendon has taken completely. 
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The cornified layer of the epidermis is thin and deficient in the tropics. Deeper 
layers of cells are hydropic and immature. There is more intense proliferative 
activity. in the stratum germinativum and constant sweating leads to maceration 
and rapid desquamation of the poorly keratinized layers. Unless constantly 
removed, this moist epithelial detritus is a culture medium for B. pyocyaneus, 
proteus, diphtheroids, and staphylococci and provides a source of constant 
recontamination of the wound. Folliculitis and impetigo are found often under 
occlusive dressings, particularly if they are greasy. Dermatologists learned 
early in their experiences in the tropics that skin will not tolerate petroleum 
products. 

In the preoperative care of wounds, wet dressings of 1:3300 aqueous solu- 
tion of azochloramid were employed. These were changed at four-hour inter- 
vals. The initial step in wound care was the removal of any necrotic tissue by 
sharp dissection. Many wounds were ready for closure or graft in twenty-four 
to forty-eight hours following the institution of such treatment upon arrival 
at a general hospital. Attention to the wound margins and the surrounding 
skin is an essential feature of dressing care for the reason indicated previously. 
Persistent drainage from a sinus was indication for search for buried foreign 
body. Saline dressings were used on those few patients who showed irritation 
of the skin from azochloramid. A mild astringent in the form of dilute potas- 
sium permanganate solution was found to be useful in controlling surrounding 
dermatitis. The local application of penicillin to wounds was found to be a 
useless extravagance. Compresses moistened with penicillin were effective only 
when changed frequently. The same result could be obtained with saline dress- 
ings. One hundred thirty-eight wounds were treated with penicillin packs. 
Dressings were changed at twenty-four-hour intervals. Ten cubie centimeters 
of penicillin solution (250 units per cubic centimeter) were added to the: pack 
at six hourly intervals. There followed such a striking increase in wound 
exudate and in the growth of gram-negative organisms that this type of treat- 
ment was promptly abandoned. This same treatment was used later on the 
oceasional wound infected with beta-hemolytice streptococci. Improvement was 
prompt and sustained in such instances. Sulfonamide drugs were not used 
locally in the treatment of wounds. Systemic administration of sulfadiazine or 
penicillin was limited to patients who were febrile or toxic, or whose wounds 
showed streptococci or evidence of spreading infection. Patients were not op- 
erated upon until the red blood cell count and plasma protein content of the 
blood had been restored to normal values by the transfusion of whole blood or 
plasma. 

Choice of Operative Procedure.—Secondary suture unquestionably is the 
best method of closing war wounds whenever practicable. It provides full skin 
and subeutaneous tissue covering for the defect and in our experience allows 
for the excision of much of the newly formed sear tissue which causes deformity. 
However, our ratio of 4.6 closures to 3.0 grafts does not seem to support this 
contention. The more obvious factors leading to the selection of a grafting 
procedure are loss of substance and wound complications such as exposed bone 
or tendon, persistent drainage from a fracture site, or infection of joints. Cer- 
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tain anatomic locations are not suitable for secondary closure. Another fac- 
tor of importance in our experience was the age of the wound. Unhealed wounds 
over four weeks old are less suitable for closure. In such wounds the skin has 
retracted and is indurated for a considerable distance from the wound margin. 
An occasional problem is presented by a wound of an extremity which is con- 
siderably swollen. Closure in such a case cannot be effected without undue 
tension. Usually this condition will persist until the wound is healed. In such 
a case skin grafting is preferable to secondary closure. The resolution of in- 
flammatory products begins promptly after healing. In all probability a fair 
percentage of the grafts in this type of case should be excised in the recon- 
structive centers. At a later date the grafts may be excised and the defect 
closed with an assurance of success that did not exist when the patients were 
undergoing reparative surgery. Others will need replacement with pedicled 
flaps. Thus, in reparative war surgery, the thick-split graft may serve as a 
temporary surface. It was found that it was important to avoid secondary 
closures in the region of the elbow, distal third of the forearm, and the hand. 
Similarly, closure of wounds of the groin, knee, distal third of leg, ankle, and 
foot are less likely to succeed. In other regions there has been no hesitation in 
undermining to any extent necessary, in adding secondary incisions, or in 
swinging flaps from neighboring areas in order to effect. coaptation without 
tension. 
SECONDARY CLOSURES 


Secondary closure was performed in 468 patients during the five-month 
period. It was possible to keep careful record of only the first 211 of these op- 
erations. The average duration of time from injury to closure in this group 
was twenty-four days. This was due to the transportation problems and the fact 
that the influx of patients was so rapid that an actual bottleneck existed in 
the available operating rooms. Complete healing was obtained in 181, or 85.7 
per cent. Partial wound separation occurred in 16, or 7.6 per cent; complete 
failure in 14, or 6.7 per cent. The relatively long period between injury and 
secondary closure led us to adopt excision of the wound as a preliminary to 
suture. Scarred wound margins, granulation tissue, and scar were excised en 
bloe to the level of the deep fascia. Fine catgut was used for hemostasis. After 
adequate mobilization of the skin and subcutaneous tissue, the wounds were 
loosely closed with vertical mattress sutures catching the floor of the wound. 
These sutures were sometimes tied over bolsters to prevent cutting. Counter- 
drainage at the margin of a large undermined area was employed occasionally. 
Precise suturing in an attempt to obtain cosmetic results is not advised. Oozing 
may continue from the scarred floor of the wound. Serum collection is usual. 
A loosely closed wound treated with wet dressings will evacuate blood and 
serum between the sutures and progress to satisfactory healing. One cause of 
failure is tension. A more common cause is infection of serum and blood ac- 
cumulated beneath the flaps. Both can be avoided by preoperative evaluation 
of the wound, by careful hemostasis, and by the use of widely spaced sutures as 
provision for drainage. Tantalum or stainless steel wire which are ideal for sec- 
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ondary closure were not available. Hence, many wounds showed reaction 
around silkworm gut, silk, and, to a lesser extent, cotton sutures. Sulfanilamide 
erystals have not been used for local implantation at the time of wound closure. 
In those cases in which preoperative study of the wound flora revealed strepto- 
cocci, the systemic administration of sulfadiazine and penicillin was continued 
into the postoperative period. These drugs were not given routinely. Pressure 
dressings were applied after operation, and extremities were immobilized and 
elevated. The importance of early and frequent inspection of these secondarily 
sutured wounds cannot be emphasized too strongly. They cannot be treated as 
fresh surgical wounds, covered and forgotten until it is time to remove sutures 
or until pain and rising temperature force inspection of the wound. The ju- 
dicious removal of a tight suture, the evacuation of blood or serum, and the 
application of heat and wet dressings will salvage most of the small percentage 
of secondary closures that do not heal by primary intention. Failures resulted 
from undue tension on wound margins or from attempts to obtain cosmetic 
results with closely placed sutures. 

In summarizing experiences with secondary suture after wound excision, 
it has been learned that this procedure must not be applied in certain anatomic 
sites where the skin is normally tense and where adequate mobilization of the 
margins of the wound is impossible. A high percentage of success has been at- 
tained by the use of loosely tied sutures, spaced widely enough to allow drainage, 
and by attention to the details of postoperative care. This method has been 


employed satisfactorily in the closure of defects left by drainage of abscesses 
and excision of carbuncles. Jt must never be used when the skin and fat at the 
margins of the wound are indurated. If this induration persists in spite of the 
use of heat, elevation, immobilization, pressure, and chemotherapy, the wound 
should be grafted or surgery should be delayed. Secondary closure performed 
in such a field will break down and the resultant wound will be worse than the 


original. 
SPLIT-SKIN GRAFTING 


General Considerations.—Split-skin grafts were used in the treatment of 306 
patients. The most extensive procedure involved grafting of both lower ex- 
tremities from the upper third of the thigh to the ankle. Fifty-two small grafts 
of the hand and foot are included. All size gradations existed between these 
extremes and multiple wounds were grafted in seventeen patients. This latter 
condition was seen most commonly in the forearm and leg where wounds of 
entrance and exit had been débrided widely or incised for drainage. Sixteen 
burn wounds which were grafted included three extensive phosphorus burns 
from chemical shells. Flash burns incurred as a result of the ‘‘Kamikaze’’ at- 
tacks on shipping were second degree burns and usually these were healed at 
the time of admission. <A third degree burn of the helix of the ear is frequently 
a complication of this type of injury. There is great danger of chondritis and 
disfiguring deformity unless these areas on the auricle are grafted promptly. 
Thin Thiersch grafts were used to cover nine of these burns of the ears. These 
operations were done as procedures on the ward and are not included in the 
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analysis of split-skin grafts. Grafting was done in nine patients with 
ecthymatous ulcers. Elective excisions of scarred areas followed by skin graft- 
ing were done only when circumstances promised early return of the soldier to 
duty. Accidental wounds provided the opportunity for a small number of im- 
mediate split grafts to the fingers and hand. Choice of grafting procedures was 
based upon the principles set forth in a preceding section. 

The number and character of wound complications which were met in the 
cases in which skin grafting was done are as follows: associated with fractures, 
108 wounds; with exposed bone, 40 wounds; with exposed tendon, 38 wounds; 
with draining sinuses, 55 wounds; with pyarthrosis, 14 wounds, with clinical 
gas infection or gangrene, 43 wounds. Characteristic examples of complicated 
wounds are seen in Figs. 2 to 8. One or more of these complications often oe- 
curred in that same wound. Their presence precluded any consideration of 


B. 


Fig. 8.—A, Gas gangrene of the arm following compound fracture of the ulna caused 
by bomb fragment. Photographs taken forty-eight hours after incision. B, Appearance of 
the arm two weeks after application of split grafts to the granulating wounds. Open-dressing 
technique as illustrated in Figs. 9 and 11 was used in this case. 


secondary wound closure. In the majority of cases, split grafts were applied 
as a temporary procedure. Examples of such wounds are shown in Figs. 13 
to 16. In others the split graft represented the reparative and the final steps 
in surgery. Examples are shown in Figs. 17 to 19. 

Complete healing resulted in 265 patients, or 86.6 per cent, partial failure 
occurred in 21 grafts, or 6.9 per cent, complete failure in twenty instances, or 
6.5 per cent. The efforts of beginners ih operative surgery are included in this 
series of skin grafts and account for 35 per cent of operations performed. The 
causes of failure will be analyzed later. 
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Methods.—-Split-skin grafts were cut freehand with the Ferris Smith knife 
in 291 cases. The Blair-Brown suction box was used to maintain skin tension. 
The Padgett dermatome was used in only fifteen operations. Dermatome grafts 
were selected for their uniformity and thickness when permanent results were 
desired. Cosmesis is not to be emphasized in reparative surgery. Donor sites 
were treated with petrolatum gauze and compression dressings. Bias-cut 
stockinet proved an efficient substitute for commercial elastic bandages. The 


sid bea 


Fig. 9.—Open-dressing technique of split-skin grafting of granulating wounds as used 
in reparative war surgery. The perforated and patterned graft is securely anchored by the 
single layer of coarse gauze fixed to the surrounding skin by collodion. Sutures are un- 
necessary. The fibrin produced by granulations is adequate to fix the graft. Plaster cast 
immobilization was used. Window provides access for change of saline dressings. Im- 
mobilization and protection of the graft are essentials of postoperative care. 


thigh was chosen for the donor area whenever conditions permitted. Scarred 
skin margins and excess granulation tissue were removed from forty-two wounds 
prior to grafting. This group represents about one-half of those wounds which 
probably did not need further reconstructive surgery. Grafts were applied 
directly to granulation tissue in early wounds. Granulation tissue was allowed 
to remain with conscious intent in many other wounds. Continued maturation 
and contraction of sear will reduce the size of the grafted defect and facilitate 
final steps in reconstruction. Tissue loss was minimal in these casualties from 
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the Phillipine Islands and grafts were usually applied for reasons other than 
the loss of skin and subcutaneous tissue. At the time of débridement in the for- 
ward areas, skin and subcutaneous tissue had been preserved whenever possible. 
The meticulous method of suturing the grafts in place and immobilizing them 
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and general care are simple with the use of skeletal traction. 


wounds of the right buttock, left thigh, and right calf. 
stockinet with AcE adherent were used for suspens 


plied without sutures. 


grafts. 


by pressure was used only when dermatome grafts were applied. This time- 
consuming technique was replaced in 268 grafts with a more simple method. 
In this method the split graft is applied to the wound and held in place by a 
single layer of gauze mesh which in turn is anchored to the surrounding skin 
with collodion (Fig. 9). Fixing agents as recommended by Sano were not used. 
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A wet sponge was used to moisten the gauze and stick it to the graft. The 
shrinking of the gauze as it dries increases the tension slightly. If necessary, 
the extremity is immobilized in plaster. The grafted area is exposed to the 
air for a period of two to six hours. Saline dressings are then applied and 
changed at four-hour intervals. The graft is open to inspection at any time. 
Should blood or serum accumulate it is simple to incise the graft and to evacu- 
ate such collections. Loss of graft from this source may thus be prevented. The 


Fig. 11.—Suspension of extremities by skin traction in the treatment of wounds due 
to burns. Adhesive traction and open-dressing technique. The annular nature of the burns 
prevents use of windowed plaster cast in such cases. 


{ 
h 


Fig. 12.—Use of skin and skeletal traction and the open wet dressing technique in grafting 
third degree burns, 
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gauze anchorage is removed on the fifth or sixth postoperative day. If well 
moistened, it peels off without danger of separating the graft. Following this 
the graft is exposed to the air for increasing intervals of time. It is not neces- 


Fig. 13.—A, Application of temporary dressing grafts. Loss of soft tissue and cartilage 
of nose from a bullet wound. Granulation tissue grossly infected; much swelling and indura- 
tion of surrounding tissues. B, Result of split grafting. In this case the graft was treated 
by the open-dressing technique as shown in Fig. 9. Note shrinkage of the grafted area and 
cisappearance of edema. The site is ready for reception of a reconstructive flap. 


A. B. 


Fig. 14.—A, Another example of the efficacy of temporary dressing grafts in reducing 
edema, preventing contracture and deformity, and preparing a site for reconstructive sur- 
gery. Appearance of wound of the face seven days after injury caused by Japanese anti- 
aircraft fire. B, Appearance after the application of a thick-split graft which serves as a 
temporary surface until reconstructive surgery can be carried out, 
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sary that the graft be trimmed to exact pattern. The excess may be draped 
over the normal skin at the margin of the wound. This may be trimmed off 
with the scissors when the collodion anchored layer of gauze is removed. Im- 
mobilization may be discontinued on the ninth to the twelfth postoperative day 


The use of split 


spica are steps in the reparative phase of the surgery 


of massive loss of soft tissue and three-fourths of the shaft of the humerus. 


Vessels and nerves to the forearm and hand preserved with function normal. 
involving soft tissue reconstruction by 


surgery 


joints intact. 
The patient now is a candidate for reconstructive 


Fig. 15.—A, Anterolateral view 
and elbow 
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means of tubed pedicle and later massive bone graft. 


of this case. 


and pressure dressing is then substituted if the patient is to be allowed out of 
bed. Plaster cast or splint was used for immobilization of 201 grafts applied 
to the extremities (Fig. 9). Casts were windowed for dressing changes. In 
some cases the grafting operation was done through existing windows. An ex- 
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tremity supported with skeletal or adhesive traction needs no other immobiliza- 
tion (Figs. 10 to 12). Such grafting may be done to great advantage while the 
patients are on the ward and their postoperative care may be reduced to the 
simplicity of dressing changes. Forty-three patients were treated in this fashion. 
Skeletal or adhesive traction for immobilization and protection of grafted areas 
is extremely valuable. When the grafts are applied to head, face, or thoracic 
trunk the collodion gauze anchorage provides sufficient immobilization. <A 
bottomless cardboard box painted with collodion to render it waterproof or a 
wire cage taped to the face offers a convenient protection to the area and a con- 
tainer for the saline moistened dressings. 


A. B. 


Fig. 16.—A, Injury to thumb with loss of both extensor tendons and exposure of meta- 
carpal and phalangeal bones due to enemy shell fragment. B, Result after application of 
thick-split graft. Flexion, adduction, and abduction of the thumb were preserved. Because 
of the fact that bone and capsule of the metacarpophalangeal joint are directly under this 
graft, a pedicled flap will be needed when reconstructive surgery is done. 

In summary, it may be noted that this open-dressing technique was directed 
toward economy of time and effort essential in war surgery. It was used in the 
treatment of 268 split grafts. Freehand grafts may be cut and the donor site 
dressed in the time which would be spent in adjusting the dermatome, applying 
cement, and waiting for it to dry. Suturing of grafts seldom is necessary in the 
reparative surgery of war wounds. Grafts should be inspected twenty-four 
hours after operation in order to remove collections of serum or exudate when 
necessary. This open-dressing technique for the postoperative care of split 
grafts makes it possible to cover successfully those complicated granulating 
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wounds which even may be inundated in pus draining from a fracture site or 
infected joint cavity. Buried coral fragments or cocoanut fibers are common in 
wounds sustained from mortar fire at beachheads. Removal of these multiple, 
minute foreign bodies would demand that the wound literally be combed. Grafts 
will take on such wounds and the superficial foreign bodies will later extrude 
through the graft. Such an instance is illustrated in Fig. 2. When treated by 
the open-dressing technique, grafts will take on exposed live bone and tendon 
if the periosteum or paratenon is intact (see Fig. 7). 


A. 


C. D. 


Fig. 17.—A and B, Dorsal and ventral views of wound of penis showing annular loss 
of skin over the base and the proximal two-thirds of the penis. C and D, Appearance after 
application of thick-split graft which was sutured in place. Petrolatum gauze—adhesive tape 
immobilization was used, with indwelling catheter. 


Causes of Falure—The commonest causes of failure in skin grafting are 
neglect in considering the bacteriology of the wounds, errors in judgment in the 
proper selection of optimum time for surgery, and mistakes in technique or 
postoperative care, notably the failure to immobilize adequately a grafted area. 
Infection with beta-hemolytic streptococci was the largest single cause of complete 
or partial failure of split-skin grafts. Eleven complete and two partial failures 
were conditioned by this infection. Streptococci appeared in the wounds during 
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a rare and brief epidemic of upper respiratory infection that swept this base 
during late January and early February, 1945. During this period, bacteriologic 
facilities were unable to handle the large volume of work occasioned by the rapid 
influx of patients. Delay in receiving culture reports occasioned by this cir- 
cumstance caused some concern. Choice of time for closure or grafting was 
based upon the appearance of the wound and the knowledge that streptococci 
are rarely found in the tropics. Streptococcal infection produced extremely 


A. B. 








C. 

Fig. 18.—A, Third degree burns of dorsum of three fingers with exposed extensor 
tendons. B, Result after application of thick-split graft to wounds; open dressing technique 
was used in this case. C, Photograph shows full flexion of damaged fingers following skin 
grafting; soldier returned to duty. 


rapid liquefaction necrosis of the graft. Only the keratinized layer resists de- 
struction. This is found floating on a layer of pus and cellular debris at the 
end of twenty-four to thirty-six hours. One large graft inspected six hours after 
its application to a phosphorus burn of the calf was found almost completely 
necrotized. The infection was controlled by systemic therapy with penicillin 
and a second graft applied eight days later with complete success. 
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Massive exudative infection due to B. pyocyaneus was controlled by the 
use of acetic acid dressings. However, it was demonstrated repeatedly that the 
presence of this organism on a granulating wound did not jeopardize the take 
of the graft when treated postoperatively by the open dressing technique. 

In forty-three cases, wounds were grafted despite the fact that Cl. welchii 
had been recovered on culture. Forty of these perforated grafts were success- 
ful. There was complete failure in two and partial failure in a third. This 
experience has led us to the conclusion that wounds with anaerobic contamina- 
tion may be healed by grafting. Secondary closure is contraindicated because 
of the danger of activating the anaerobic infection. 


B. 

Fig. 19.—A, Grenade wound of foot twenty-eight days old at the time of admission of 
patient. B, Dermatome graft cut at 0.026 inch and sutured in place after excision of scarred 
wound margins and granulation tissue. Petrolatum gauze pressure dressing and plaster cast 
used. Result on the day of evacuation to the United States, sixteen days after application 
of the graft. In this case a generous proportion of the plantar pad had been preserved. 
Thick graft was applied in the belief that further reconstructive surgery would .not be 
necessary. 


In one instance the laboratory was late in reporting the recovery of Coryne- 
bacterium diphtheriae from an ulcer of the leg which had been grafted by the 
suture and pressure-dressing technique. Sixty thousand units of diphtheria 
antitoxin were given immediately. The dressings were not disturbed until the 
seventh postoperative day. Seventy per cent of the graft had undergone co- 
agulation necrosis. The necrotic portion of the graft was firmly adherent to 
an underlying necrotic base. The appearance was identical with the necrotic 
base of cutaneous ulcers due to virulent C. diphtheriae. Partial or complete fail- 
ure of split grafts to take over exposed bone or tendon occurred in five instances. 
These failures were ascribed to errors in surgical judgment. Inadequate im- 
mobilization accounted for one complete and four partial failures of grafts about 
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the shoulder, the axilla, and the abdomen. Hemorrhage caused partial failure 
in four grafts applied in combination with wound excision and partial secondary 
closure. Two failures resulted from errors in technique made by operators in- 
experienced in the use of the open-dressing technique. Collodion had been ap- 
plied over the entire surface of the graft. Acute hepatitis with severe jaundice 
developed in two patients during the immediate postoperative period. Blebs 
of bile-stained serum collected under the grafts on the fifth postoperative day 
and partial loss of graft followed. An interesting wound complication developed 
in a patient convalescing from scrub typhus. Granulation tissue underwent 
hyaline coagulation necrosis. Eight-day-old small deep grafts which had been 
growing actively also underwent necrosis. No record of the cause of failure 
was kept in five other cases in which split grafts had been used. 

This analysis shows that failure to consider the bacteriology of wounds 
as well as errors of judgment and mistakes in technique and postoperative care 
were responsible for the 6.5 per cent of cases in which split grafts failed. The 
fallacious legend that wounds heal poorly and that skin grafts are not success- 
ful in the tropics has been disproved. Lack of fresh foods in the diet and low 
blood vitamin C levels exerted no apparent influence upon the results. Vitamin C 
determinations were below normal (30 mg. per cent or less) in 57 per cent of 
171 patients in whom vitamin determinations were done. 


SMALL DEEP GRAFTS 


Surgical literature is filled with condemnation of the use of the small deep 
grafts. However, we believe that these are very valuable in the treatment of 
certain types of wounds. These are the small, irregular, indurated lesions found 
in the groin, the popliteal area, the antecubital fossa, over bony prominences 
such as the malleoli, patella, acromion, olecranon, the foot, and the hand. Usu- 
ally these are caused by bomb or shell fragments. They are not amenable to sec- 
ondary closure and split grafts seldom are successful. Split grafts may take 
primarily but later they show a marked tendency to ulceration. Spontaneous 
healing is very slow and the resultant scar is atrophic and breaks down easily. 
A minor wound of this character may be responsible for prolonged disability. 
Small deep grafts were used in the treatment of forty-six wounds of this type. 
Excess scar and granulation tissue was removed. Deep grafts were cut ap- 
proximately 0.7 em. in diameter and placed as closely as possible to cover these 
small defects. They were retained in place by the mesh gauze and collodion 
technique as used in the treatment of split grafts. Saline dressings and ocea- 
sional gentle saline irrigation to remove excess exudates are the features of post- 
operative care. Following the early take of the small deep grafts, complete 
epithelization of the wound is prompt as minimum space is left between the 
grafts. A pliable, thick covering is provided that will withstand cutaneous 
trauma equally as well as the thickest split grafts. 


PEDICLED FLAPS AND TEMPORARY SPLIT GRAFTS 


There are few occasions for the use of tubed or pedicled flaps during the 
intense activity of caring for large numbers of battle casualties. The overseas 
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general hospital can give neither bed space nor professional time and talent to 
such surgical procedures. Reparative plastic surgery has two primary ob- 
jectives.. The first is to return promptly to duty all military personnel who 
can give service within the theater. The second mission is to select for evacua- 
tion to the United States those patients who cannot be rehabilitated for duty 
within the 120-day hospitalization limit of military necessity. With these 
principles in mind, it should be emphasized again that the widespread use of 
split-graft dressing of wounds will protect the soldier from further scarring 
and deformity and return him prepared physiologically and anatomically for 
elective plastic reconstruction. The use of temporary grafts relieves the pa- 
tient and professional attendants of the burden of dressing care in this inter- 
mediary period. Figs. 13 to 16 are examples in which temporary grafts have 
been provided in the reparative phase of surgery. On return to the United 
States, a soldier whose wound has been surfaced by a split graft may avail 
himself of convalescent furlough before reporting for reconstructive surgery. 


A. B. 


Fig. 20.—A, Pedicled flap attached to finger-tip amputation. B, Following detachment of the 
flap the distal joint is preserved and a painless stump is assured. 


An exception to this general principle is made in the case of fresh injuries of 
the hands and fingers. Wounds involving traumatic amputations of the portions 
of the fingers or other loss of tissue are frequent among personnel who work 
with mechanized equipment or who handle supplies. Every viable and recover- 
able segment of a finger should be saved. Reamputation proximally and the 
fashioning of a palmar flap for closure decreases the strength and function of 
the hand. Attempts to close these traumatic amputations frequently result in 
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tense, painful amputation stumps which ultimately may destroy the efficiency 
of the soldier. A small immediate flap from the opposite subpectoral area can 
be fashioned quickly and attached under local anesthesia. Such an example is 
shown in Fig. 20. The flap is detached, contoured, and sutured in place after 
establishment of circulation. This preserves all possible length and strength 
of the finger and gives a cushioned painless stump. Occasionally an injury of 
the foot may be salvaged for duty by the use of a pedicled flap from the opposite 
calf. A small per cent of facial wounds ean be closed with sliding flaps. This 
same principle has been used in repairing defects over bony prominences ap- 
plying a split graft at a distance from the original wound. Z plastics have a 
place in reparative surgery in the correction of mild contractures. Variations 
of the procedures mentioned make up the group of twenty-eight plastic opera- 
tions previously listed as primary procedures involving the manipulations of 
flaps of skin and subcutaneous tissue. 


SUMMARY 


An analysis is presented of the activities of the plastic surgery section in 
a large general hospital where battle casualties are received from tropical areas. 
Such activities are directed largely to the early obliteration of wounds by sec- 
ondary closure or skin grafting in order to prevent further scarring and de- 
formity. This reparative or intermediate surgery conserves the resources of the 
patient and sends him to the United States prepared for final reconstructive 
surgery. Experiences in the treatment of 848 patients serve as a basis for this 
report. The responsibilities of the plastic surgeon include the supervision of 
wound eare and the selection of the time for operation as well as the choice of 
operative procedure. The long lines of communication in the Pacific area im- 
posed additional problems in reparative surgery of the wounded. Older wounds 
are less suitable for secondary closure. Skin grafting rather than secondary 
closure was used in a higher percentage of cases as the time interval between 
injury and admission to this hospital increased. Principles guiding the de- 
cision as to the use of secondary closure or skin grafting in the treatment of war 
wounds have been discussed. Tropical climate has been found to influence only 
the phase of preoperative treatment. The problems are primarily dermatologic. 
In the postoperative care of grafts frequent changes of wet dressings give results 
superior to closed-dressing techniques. Tropical wound flora have been studied. 
It is noteworthy that streptococcal infection is uncommon. This is explained 
by the rarity of upper respiratory disease in the tropics. Organisms other 
than streptococci did not interfere with the successful outcome of reparative 
plastic operations. Local use of sulfonamides and penicillin have been of little 
value in this series of wounds treated in the tropics. The advanced age of 
wounds at the time of admission has necessitated wound excision as a prelim- 
inary to secondary closure in many cases. Attention to the avoidance of ten- 
sion, careful hemostasis, widely placed sutures, the use of postoperative im- 
mobilization, elevation, pressure, heat, and wet dressings was rewarded by 
ideal healing in a high percentage of cases. Split-skin grafts were reserved for 
those cases in which there was loss of tissue or in which there were mechanical 
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complications in the wound. In the majority of cases these split grafts were 
employed as a temporary measure in preparation for later constructive surgery. 
In others the split graft represented the reparative and the final steps in surgery. 
A detailed discussion is given of the open-dressing technique of split-skin graft- 
ing. With this technique we have achieved a great economy of time and effort 
and only 6.5 per cent of 306 grafts have been complete failures. This method 
has been taught successfully and quickly to a group of medical officers with 
no previous experience in plastic surgery. An analysis of the causes of failure 
in grafting has shown that these are due to failure to study the bacteriology 
of wounds, to errors in surgical judgment, or to mistakes in technique and post- 
operative care. No basis was found for the legend that wounds heal poorly 
in the topics. Low blood vitamin C levels produced no detectable influence on 
results of reparative plastic operations. Small deep grafts have been used to 
our complete satisfaction in the treatment of small fibrotic wounds in certain 
locations. There are few occasions for the use of pedicled or tubed flaps in an 
overseas general hospital. The management of battle casualties from the 
Philippine Islands provided experience with recent and late war wounds of all 
types. Due to circumstances of distance and the strategic location of hospitals 
in the Southwest Pacific Area, the general hospital has provided a laboratory 
in which the reparative phase of plastic surgery has had an unequaled oppor- 
tunity for development. 





THE COAGULUM CONTACT METHOD (SANO) OF SKIN GRAFTING 
IN THE TREATMENT OF BURNS AND WOUNDS 


LIEUTENANT CoLoNEL CHaRLES D. Brancu, Peoria, Itu., Mayor Grorce F. 
WILKINS, Boston, Mass., AND CAPTAIN FREDERICK P. Ross, Boston, Mass., 
MepicaL Corps, ARMY OF THE UNITED STATES 


HE early covering of large granulating surfaces by skin grafts is of the 

utmost importance. This is true whether the injury is due to burns or 
wounds. Due to unavoidable difficulties in transportation from the forward 
area, a period of one to six weeks usually elapsed between the time of injury and 
admission to our hospital. During this interval it was inevitable that some in- 
fection of the large granulating areas should occur. Grossly these appeared in 
good condition, but cultures taken from them showed multiple organisms, the 
more frequent of which were Staphylococcus aureus hemolyticus and strepto- 
coccus with beta hemolysis, often overgrown with Bacillus proteus. The problem 
of covering these denuded areas by skin grafting was urgent, both to control 
infection with its associated dangers and to prevent subsequent contractures of 
the involved areas. The technical difficulties of securing a complete take under 
such conditions are well known. Therefore, it was decided to use the coagulum 
contact method of skin grafting described by Sano,* since it offered an oppor- 
tunity to observe the graft continuously. 

This method has been used in 120 instances, 38 patients being operated upon 
while the hospital was located in Australia, and the latter 82 while the hospital 
was on an equatorial island with all patients in tent wards. Forty-two of 
the patients-required skin grafts because of third degree burns, while the 
remaining seventy-eight individuals had defects of varying sizes due to wounds. 
On the whole, the general condition of those patients who had been wounded 
was far superior to those who had been burned. This was in spite of extensive 
supportive measures, such as the giving of plasma, supplying a high protein 
diet, and supplementing the vitamin intake. 

In the early cases the method described by Sano was followed exactly. How- 
ever, this was soon modified, particularly the postoperative care of the grafts. 
In brief, the following procedure has been followed in all cases. The plasma 
and cell extract solution have been prepared by the Laboratory Service.t <A kit 
which includes the following items is autoclaved for this procedure : 


1 10 ce. syringe 
23 gauge needles 
20 gauge needles 
Centrifuge tubes with corks 
Wassermann tube with glass beads and cork 
4 Capillary pipettes 
Received for publication, Sept. 11, 1945: 
*Sano, M. E.: A Coagulum Contact Method of ‘Skin Grafting as Applied to Human 
Grafts, Surg., Gynec., & Obst. 77: 510-513, 1943. 


+Under the direction of Lieutenant Colonel Joseph H. Bragdon, Medical Corps, Army of 
the United States. 
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Approximately one hour before the scheduled time of the operation, 10 c.e. 
of blood is drawn from the patient under aseptic conditions. Sufficient heparin 
is used to wet the barrel. It is felt that an excess of heparin should be avoided. 
The heparinized blood is then placed in a sterile centrifuge tube which is centri- 
fuged, and the plasma, or solution ‘‘A’’ is then pipetted off and placed in a 
sterile tube. The ‘‘buffy coat’’ is then pipetted off and placed in 2 c.c. of 
Tyrodes solution in the Wassermann tube, which is shaken in a Kahn shaker, 
and then centrifuged. The clear supernatant fluid is then pipetted off into 
another tube and is solution ‘‘B”’ or the ‘‘cell extract.’’ The plasma and eell 
extract are then delivered to the operating room for the use of the surgeon. 


| The preoperative preparation of these patients is of the utmost importance. 
The granulating areas were covered with dressings kept moistened with a solu- 
tion of 4% per cent sulfanilamide and 1% per cent acetic acid, the latter con- 
trolling pyocyaneus infection which is prevalent in this area. On the day 
before operation saline dressings were substituted and these were ehanged 
frequently to prevent accumulation of exudate. Complete blood studies were 
made on these patients. In case of anemia, transfusions were given and where 
a low serum protein was found, plasma was given until a normal level was 
obtained. Also, an attempt was made to secure a high vitamin C intake as an 
aid to tissue healing. Since it was impossible to sterilize completely the granu- 
lating area, penicillin was used routinely. Two days before grafting, penicillin 
was started by the intramuscular route; 100,000 units were given during each 
twenty-four hour period, the dosage being 12,500 units every three hours. 
This was continued on the day of operation and for the two subsequent days 
so that penicillin therapy extended over a period of five days. At the time of 
operation penicillin was also used locally. 

The donor area was prepared with tincture of green soap, alcohol, and 
ether. All grafts were cut with the Padgett dermatome, using in most in- 
stances a thickness of .015 inch. It was found that the use of a thin paste of 
sulfanilamide powder facilitated the removal of the graft from the drum and 
also the glue from the surface of the donor skin. The recipient area was irri- 
gated with saline solution and then blotted with sponges, care being taken to 
prevent bleeding. The area was then completely covered with a film of peni- 
cillin solution of a concentration of 5,000 units per cubic centimeter. This was 
allowed to dry. After removing the graft from the drum, the reverse side 
was covered with the film of the ‘‘cell extract.’’ At the same time the recipient 
site was covered with plasma. The graft was then immediately placed on the 
recipient area, taking care not to move or slide the graft after it was applied. 
Pressure was applied by means of forceps in order to secure good contact. In 
our experience the graft was firmly adherent within a few minutes. In those 
patients in whom there were large defects, such as burns involving the entire 
lower extremity, the procedure was frequently performed in two stages. In 
the first stage, grafting was done on the anterior aspect of the extremity, and 
one week later the same procedure was carried out on the posterior aspect. In 
this length of time, the grafts placed at the first stage had taken well, and 
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the patient could be placed on the abdomen without danger of injury to the 
graft. Such a program always kept the new grafts upper most, and prevented 
any exudate from passing downward and perhaps floating them off. 


Early it was found that the application of even a single layer of boric 
ointment gauze tended to cause the accumulation of exudate beneath this, par- 
ticularly in the area surrounding the graft. Therefore, this procedure was 
eliminated and no dressings were applied. The areas grafted were protected 
by either a cradle or the use of a mosquito net over the entire bed. In the ease 
of burns where there were granulating areas surrounding the grafts, there was 
a tendency for crusts of dry serum to heap around the grafts. Because of this 
the grafts and surrounding areas were sprayed every two hours beginning six 


Fig. 1.—Split-thickness graft applied on seventh day following gunshot wound; appearance 
of graft on first postoperative day. (Courtesy of United States Army Air Force.) 


hours after operation. Either the sulfanilamide-acetic acid solution or normal 
saline solution was used. After two or more days, constant wet saline dress- 
ings were used to cover the entire area. Strict observation of the graft was 
necessary. In those grafts in which there was an overlapping, the graft was 
trimmed on the second postoperative day so that the entire excess was re- 
moved. There was frequently a loss of the superficial epithelial layer and it 
was found that as it became loosened it should be excised. This method is far 
from foolproof. It was found that unless attention was paid to these post- 
operative procedures there would be a partial loss of the graft. It means that 
inspection of the area must be made at least twice a day and the necessary 
measures taken. 
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The areas grafted varied in size from small skin defects 4 to 5 em, in 
diameter to those requiring four to five drums (32 square inches per drum). 
Since penicillin has been used routinely as described, there has been an in- 
crease in the percentage of complete takes. There were five cases in which 
there was total loss of the graft, one of these in a patient whose injury was 
due to burns, while the remaining four were in patients that had granulating 


Fig. 2.—Six days after grafting; there is more loss of superficial epithelium than in 
average case. Complete take at end of three weeks. (Courtesy of United States Army 
Air Force.) . 


Fig. 3.—Four weeks after grafting; large wound with considerable loss of underlying muscles. 
(Courtesy of United States Army Air Force.) 
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areas following wounds. In nine eases only 50 per cent of the graft remained 
viable, while in twenty-two cases, 25 per cent of the graft was lost. In the 
remaining eighty-four cases there was a complete take or at least a negligible 
loss along a portion of the periphery of the graft at its junction with normal 
skin. In all instances these defects were covered with epithelium within a few 
days. Because of the necessity of evacuation it has been difficult to follow 


Fig. 4.—Split-thickness grafts applied to area following third degree burns; grafts 
on left are four weeks and those on the right two weeks after grafting. Complete take at 
end of eight weeks. (Courtesy of United States Army Air Force.) 


Fig. 5.—Homogenous grafts (dark areas) surrounded by autogenous grafts; thirty days after 
grafting. 
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these patients and thus determine the late results. A few that have returned 
to this hospital six months or more following grafting have shown an excellent 
condition of the graft with a good cosmetic appearance. 

In one patient, sufficient skin was not available as a donor site due to 
extensive areas involved and on three different occasions homogenous grafts 
using three different donors were placed, following the method described. 
After determining that the donor and recipient were of the same blood type 
and were completely compatible, blood was drawn from the donor and used 
to obtain the plasma and cell extract required in this procedure. The patient 
was a Negro but his skin was very light in color. Two of the donors were 
white men and the third a very dark Negro. The first graft was applied on 
March 2, 1944, and was 234 inches by 134 inches; the second donor supplied 
three grafts each 4 by 8 inches in size, which were placed March 21, 1944; 
and May 25, 1944, an area 9 by 34% inches was covered with skin from the 
third donor. When last seen before evacuation the grafts were in excellent 
condition and had been in place for 110, 91, and 27 days, respectively. In a 
follow-up letter it was reported that the first graft disappeared rapidly in a 
few days beginning July 15, 1944, the second grafts disappeared at the end 
of July, and the third graft the early part of August. This gave a survival 
time of roughly 135, 130, and 75 days, respectively. When the patient was 
seen by one of us three months later it was found that the areas had healed 
without further grafting being required, apparently from the growth of epithe- 
lium from the surrounding skin beneath the grafts. The other grafts, which 
were numerous and which had been taken from the patient’s own skin, were all 
completely viable at this time. While these homogenous grafts were ultimately 
failures they more than fulfilled their purpose, for early covering of the denuded 
areas was possible and also the final result has been most satisfactory. 

There are certain disadvantages in the use of the coagulum method, the 
chief of which is the contracture of the graft when applied and, therefore, a 
greater donor area must be available. Since there is no suturing to keep the 
grafts under tension they tend to contract when applied to the recipient area. 
Where there is only a limited area available for a donor site, this must be con- 
sidered. Where the cosmetic appearance is of importance it is our impression 
that the results are not as good as when the graft is sutured to the surround- 
ing skin, in which case the line of union is less noticeable. However, it has 
certain factors which are of importance in its favor. It permits grafting to be 
done rapidly and this is important.in a military installation where many 
casualties may require operative treatment in a brief period. It is of special 
value in large granulating areas such as those associated with burns where 
suturing is difficult. Another group of wounds in which we have found it of 
special use are those in which it is difficult to place a pressure dressing such 
as on the neck overlying the trachea and in the gluteal folds. The end results 
were more uniformly successful when this method was used to cover areas of 
third degree burns than when used to cover those of wounds. In the latter 
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there frequently was an ingrowth of epithelium which caused a peripheral 
loss of the graft and some scarring. 


SUMMARY 


The modifications of the Sano coagulum contact method of skin grafting 
have been discussed, and the use of penicillin as a valuable adjunct in skin 
grafting is presented. The procedure can be performed without difficulty in an 
institution which has the usual laboratory equipment. It has been found to give 
good results and while it may not supplant the classical methods, there are cer- 
tain cases in which it is the method of choice. 





THE PLASTIC CORRECTION OF SUPERFICIAL VASCULAR 
AND PIGMENTED NEVI 


Pau. W. GREELEY, M.D., Cuicaco, ILL. 
(From the Department of Surgery, Division of Plastic and Reconstructive Surgery, University 
of Illinois College of Medicine, the Illinois Research and Educational 
Hospitals, and St. Luke’s Hospital) 


N EVI may be classified in two groups: vascular and pigmented. 


VASCULAR NEVI 


Vascular lesions can be subdivided further into the capillary and cavernous 
types. Each variety may be found anywhere on the surface of the body and 
there is no limit as to the size to which either may grow. ~ 

The capillary variety is ordinarily known as a strawberry or port-wine 
mark, depending upon the shade of color it may present. As with other nevi, the 
etiology is unknown except that they may be congenital anomalies. Histo- 
logically one observes an overgrowth of dilated capillaries and connective tissue 
in the skin substance. 

While dermatologic treatment should always be considered, the scope of this 
series of cases deals only with the surgical repair. The former therapy ordinarily 
consists of repeated applications of carbon dioxide snow or properly caleulated 
doses of radium or x-ray therapy. The aim in either method is to attempt to 
produce an obliteration of the dilated capillaries and thereby lighten the color 
to mateh the adjacent normal skin. This functions well in the simpler lesions, 
but with the more complicated variety, even the dermatologists admit that com- 
plete eure cannot be obtained because the amount of treatment needed may pro- 
duce necrosis and subsequent scarring, a complication worse than the original 
tumor. 

For this more complicated group of cases, and those in which judicious con- 
servative dermatologic treatment has been only partially successful, excision of 
the lesion should be carried out and the resulting cutaneous defect closed by 
undermining and suturing the adjacent skin edges or by applying a properly 
selected skin graft. In certain cases, I have followed the plan advocated by 
Smith,” that is, removing the lesion in multiple stages accompanied by the use 
of Z plasties when indicated, and suturing the divided skin edges after wide 
undermining. This results in a fine hairline sear, which of course is always 
preferable to a skin graft when the method is applicable since it insures a 
cosmetic result that most closely matches perfection. 

The cavernous tumors consist of swollen masses of large dilated venules 
or veins. They are frequently more difficult to eradicate since they are likely 
to be deep seated and extensive. Their size may progress with age, so that the 
earliest treatment will insure the best results. Neglect may also predispose to 
ulceration and infection. Rupture and severe hemorrhage are not uncommon. 
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Large cavernous angiomas may be well treated by surgical excision. Be- 
cause of their great vascularity, operation often should be preceded by the injec- 
tion of sclerosing fluids, partial ligation, or exposure to radium or x-rays. This 
will produce sufficient fibrosis so that the mass can be resected without too much 
danger from hemorrhage. 

As with the eapillary nevi, the resulting skin defects are closed either by 
undermining and suturing the adjacent skin flaps or by the substitution of a 
properly selected skin graft. It should be pointed out that the resulting 
cutaneous defects that follow the excision of large nevi, scars, ete., must often by 
necessity be closed at once with a skin graft. Many of these defects can be 
markedly improved at later operations by excision of all or part of the graft 
and then suture of the skin borders after wide undermining. This procedure 
adds to the finesse of the final result but can be accomplished only by time and 
patience on the part of both the surgeon and patient. 


PIGMENTED NEVI 


The pigmented nevi are brownish colored lesions which vary in shade from 
tan café au lait to the deeper brown colors. Contrary to popular belief, the 
large or giant brown growths rareky seem to have the malignant tendencies 
that we were all taught to expect. However, those which border on the darker 
shades should be looked upon with a great deal more respect since this type is 
more likely to take on malignant changes. The size varies from that of a small 
mole to several hundred square inches in area. Hair may or may not grow out 
from their substance. The etiology of pigmented nevi has never been solved 
although some individuals feel that they may be congenital malformations. 

There is considerable difference of opinion as to the pathologie classification 
of these tumars. Most of them are of epithelial origin, but there is evidence 
to show that some may be of mesoblastic derivation. A few are angiomatous 
in nature, which makes their treatment more complicated. While the majority 
of the lesions are benign in character, certain ones, and these are usually the 
smaller tumors, degenerate into melanoblastomas or melanosarcomas. Chronic 
irritation may be a factor in the production of this change. 

For the sake of safety, expediency, and best cosmetic results, pigmented 
nevi should be excised. Except possibly for small lesions of lighter color and 
which are clinically of the nonmalignant type, the use of physical agents such 
as cauterization, fulguration, radiotherapy, ete. should not be employed. All 
deep-colored nevi should be excised widely and the adjacent skin edges closed. 
As with the hemangiomas, the larger tumors may be removed by multiple excision 
and suture or, if this is impossible, the resulting cutaneous defect may be re- 
placed with a properly selected skin graft. Whether or not the giant nevi should 
be removed in toto or in part over repeated stages depends largely on the size 
of the individual lesion. The time consumed in surgery and the amount of blood 
loss, even with transfusions, may preclude complete removal of certain giant 
growths in a single operative session. Obviously then, better surgical judgment 
dictates that these should be managed ini stages. 

For illustration, the foregoing considerations are elaborated by Cases 1 
to 17. 
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CASE REPORTS 


CASE 1 (See Fig. 1, 4 and B).—A 1-year-old child presented a large growing cavernous 
hemangioma of the upper lip. This lesion would be subjected ordinarily to irradiation but 
for economical reasons, the parents, who lived several hundred miles away, could not bring 
the child back for repeated treatments. As an alternative, it was elected to remove the mass 
surgically. This was done through an intraoral incision through the mucous membrane of 
the upper lip. The swelling was readily dissected out, the vessels ligated, and the wound closed 
with interrupted catgut sutures. A rapid and uneventful convalescence followed and the 
patient was discharged from the hospital eight days later. 


eae, - 2. B. 


Case 2 (See Fig. 2, 4 and B).—A cavernous hemangioma in the left nasocanthal fold 
was treated with radium in infancy. Too much exposure was given, which resulted in a 
thick fibrotic scar and damage to the underlying bony epiphysis. This was untouched during 
the period of growth, so that the left side of the nose was held back while the right side con- 
tinued to grow normally. A marked asymmetry of the nose resulted. To correct this problem, 
it was necessary to shift the entire nasal bony framework back to the midline, apply a free 
full-thickness skin graft over the defect created in the left nasocanthal line, and build up 
the left ala with a pedicle flap from the forearm. This was truly a major undertaking as 
compared with either excision of the hemangioma or obliteration by a dermatologist trained in 
the judicious use of radium. 


CasE 3 (See Fig. 3, 4 and B).—A capillary hemangioma had been present since birth. 
The patient had prolonged dermatologic treatment consisting of irradiation and applications 
of carbon dioxide snow. While considerable improvement followed, the patient was not 
satisfied and had grown very self-conscious of the discoloration. 

This strawberry mark was removed in multiple stages, with complete undermining of the 
facial and neck skin at each operation. As much of the nevus was removed in each of two 
operative procedures as could be done safely without suturing the skin under too much tension. 
At a third stage the suture line was revised so that all that remained was a fine linear in- 
conspicuous scar running parallel to and just below the ramus of the mandible. 

As with many cosmetic defects, the eradication of the mark in this adolescent girl pro- 
duced a striking psychologic change. 
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B. 


a 20-year-old girl is of interest 


CaSE 4 (See Fig. 4, 4 and B).—This port-wine nevus in 
Before coming to us the patient had had a long series of treat- 
In fact, the lesion was complicated by a 


The notching in the left ala was due to a 


in several different respects. 
ments with carbon dioxide snow and then radium. 
mild radiodermatitis when we first saw her. 
healed ulcerative reaction to radium. 
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The first operation consisted in removal of all the lesion except that involving the left 
upper and lower eyelids. The defect was then covered with a primary thick split-skin graft. 
At a later date the eyelid skin was removed and replaced with a single free full-thickness skin 
graft taken from behind the ear. This latter graft was chosen for the eyelids so that the 
maximum amount of lid function might be anticipated. 

An excellent result with the eyelids is noted. In contrast, however, the thick split-skin 
graft has not yielded an equally satiSfactory result, even though marked improvement over the 
original lesion must be admitted. It is hoped that the patient will return to permit removal 
of the split-thickness graft from the cheek. This can be done by a combinaion of multiple 
excision and suture plus a Z plasty to prevent the formation of an ectropion of the lower eye- 


lid. The nasal graft should be exchanged for a free full-thickness graft and the ala defect 


corrected by the method of Kazanjian. 


yi Fig. 4. B. 


Case 5 (See Fig. 5, A and B).—A girl had a large cavernous hemangioma of the back 
that had caused trouble all her life. Hemorrhages were the most annoying complication. 
She had had large doses of radium and x-ray therapy but only with moderate improvement. 

Dr. de Takats injected many of the larger vessels with sclerosing fluids and later resected 
the entire mass. Owing to hemorrhage it was necessary to pack the wound and permit it 
to granulate. Three weeks later, two large split-skin grafts were cut and placed over the 
open wound. 


Case 6 (See Fig. 6, 4* and B).—A man 36 years of age when sent in to us, gave 


a histroy of a small cavernous hemangioma arising from the left cheek. His parents said that 
it was first observed when he was six months old (at which time it could undoubtedly have 


*Fig. 6A from De Takats: Diagnosis and Treatment of Cardiovascular Disease, F. A. 
Davis Company. 
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been eradicated easily by radium). No treatment was given and the mass continued to grow 
progressively. Occasional complicating hemorrhages occurred from the rupture or erosion of a 
vessel. He sought treatment elsewhere during recent years but was always turned away 
because of the magnitude of the tumor. 

The patient first came under my observation six years ago. The left cheek and upper 
lip were composed essentially of a large mass of dilated veins which extended through the 
mucous membrane, back over the soft palate, and down the throat as far as one could see. 
Obviously the patient was not a good candidate for operation until the mass was adequately 
prepared in advance of surgery. Therapy was complicated by the enormous size and 
vascularity of the lesion, which unfortunately can be ascribed to neglect. 

I am indebted to Dr. de Takats for the early treatment of the patient. His first step 
was to ligate and divide the external carotid artery just above the origin of the superior 
thyroid artery. This resulted in a marked reduction in size of the tumor. Then followed a 
long series of injections of sclerosing fluids. The excess of the mass was then resected 
and the remainder given massive doses of deep x-ray therapy. At still a later date the cheek 
and upper lip were revised. The vessels in the eyelids were removed by excision. 

While this cannot be considered a perfect result, it is a great improvement and the 
patient has subsequently married. 


A. Fjg. 7. B. 


CASE 7 (See Fig. 7, 4 and B).—A 19-year-old girl had a large papillary hairy pigmented 
nevus of the right cheek and nose. It had remained the same since birth and no previous 
treatment had ever been attempted. 

The lesion was removed in one operation and replaced with a primary free full-thickness 
skin graft taken from the inner aspect of the upper arm. A complete ‘‘take’’ occurred. Being 
a graft of full-thickness skin, it will take cosmetics well. The sections did not reveal any 
malignancy. 
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CASE 8 (See Fig. 8, A and B).—A child, 7 years of age, had an elevated benign hairy 
pigmented nevus of the nose and inner canthus of the left eye. The preoperative photograph 
(Fig. 8, A) was taken after several months of treatment with carbon dioxide snow. The 
growth was removed in one operative session and the resulting defect replaced with a primary 
free full-thickness skin graft taken from the inner aspect of the upper arm. It was interesting 
to note that upon discharge the child commented, ‘‘Now the other children will not call me 
pig-face! ’’ 


Fig. 8. B. 


CASE 9 (See Fig. 9, 4 and B).—A 19-year-old girl had a very extensive verrucous pig- 
mented hairy nevus. It had been present since birth but had shown no changé in size except 
as it grew in proportion to the rest of the body. Her parents sought surgical consultation 
several times but were always sent back with the opinion that the growth was inoperable. As 
a@ compromise she was reated for many years with local applications of carbon dioxide snow 
but with only slight improvement. 

At a later date the patient was referred for plastic surgery. The entire mass was 
removed in five divided operative sessions, spaced approximately three months apart. Each 
operation was accompanied by considerable blood loss, which was corrected by immediate post- 
operative blood transfusions which had been planned in advance. The skin defects were 
covered with large primary intermediate-thickness skin grafts. A little fibrosis developed 
beneath some of the grafts but this is rapidly disappearing with the aid of x-ray therapy which 
is being given by the dermatology department. 

In no sections of the removed tissue was any malignancy found. 

It is quite obvious that this patient now has a completely different outlook upon her 
future. 


CASE 10 (See Fig. 10, A and B).—A 5-year-old boy had a disfiguring hairy pigmented 
nevus involving nearly all of the left half of his face. He was also developing a striking 
psychosis at this early age, which we felt was due to the facial deformity. 

Because a large skin covering would be needed and since some areas would be difficult 
to immobilize, it was felt that the defect could best be covered by using a tube -pedicle flap. 
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A. Fig. 10. B. 


This was elevated from the left mastoid process down to the left pectoral region. When the 
flap was ready for transfer, the tumor was excised and the lower end of the flap, which 
had been designed to the same size and shape as that of the tumor, was removed from the 
chest and sutured into the facial defect. The pedicle was divided two weeks later. The cheek 
flap needs to be readjusted at a subsequent date. 

The sections showed no evidence of malignancy. It was also interesting to note the 
changed psychologic reaction of this young patient after the operation. 
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CasE 11 (See Fig. 11).—A patient nearly 4 years old is still under treatment. She is 
just beginning to ask questions regarding her disfigurement. Clinically, all the tumors are 
benign. It seems better judgment in this type of case to excise only the small discrete 
growths and suture the wound edges. The large bathing trunk nevus might theoretically be 
removed in multiple stages and the resulting defects covered with split-thickness skin grafts, but 
one questions the practicability of this procedure. 
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CASE 12 (See Fig. 12).—The report of the patient described here is included to show the 
results in treating a large pigmented nevus with diathermy. The patient stated that the tumor 
was destroyed by ‘‘weekly treatments’’ over a period of eighteen months. At no time during 
this period could her cheek be exposed beéause of an open draining wound. She presents after 
all this therapy, much scarring and bits of remaining nevus tissue. It will still be necessary 
to remove the resulting complication by multiple excision. How much simpler it would have 
been to remove the original growth by the same procedure. 


Fig. 12. 


CASE 13 (See Fig. 13).—A young man had a benign hairy verrucous pigmented nevus 
on the hand, of especial interest because of its anatomic location (Fig. 13, A and B). In using 
his hand, infections frequently occurred because the tissue did not withstand trauma. The 
lesion was excised in toto (Fig. 13, C) and the dorsal and finger defects replaced with thick 
split-thickness skin grafts. The palmar surface was covered with a free full-thickness graft, 
since it was felt that this would give a better functional result on this area which would be 
‘ subjected to greater trauma. An excellent result was obtained, as can be seen in Fig. 13, 
D, E, and F. 


CasE 14 (See Fig. 14, 4 and B).—The report of the patient described here is included 
because of the complete lack of pigment in this verrucous nevus of the buttocks. The lesion 
was whiter than the surrounding skin. Because of recurrent infections in the mass, the tumor 
was excised. Part of the defect was closed by primary suture, and the remainder with a 
thick split-thickness skin graft. The sections showed the tumor to be benign. 


Case 15 (See Fig. 15, 4 and B).—The report of the patient described here is interesting 
from the standpoint of late changes. The patient, an otherwise healthy woman, 31 years of 
age, had the large pigmented nevus on her buttock since birth. During the two’ years prior to 
operation, there was occasional bleeding from the mushroomlike area (see arrow, Fig. 15, 4) 
following trauma. Only on account of this did she seek operative removal. 


The entire lesion was removed in one sitting. The skin edges were widely undermined 
and the wound closed by primary suture. 

When the microscopic study was made, the tumor was found to be benign in all areas 
except the point which had occasionally bled. This area proved to be a malignant melano- 








Fig. 13. 
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A. Fig. 15. B. 


blastoma arising from the pigmented nevus. In view of this, the patient was examined for 
metastasis but none have been found in the two years that have followed operation. Deep 
x-ray therapy was given over the operative site for empirical reasons. 


CASE 16 (See Fig. 16, 4 and B).—A Negro woman, aged 32 years, is included in this 
series because the therapy used represents a mistake due to the misleading report of a biopsy. 





480 SURGERY 


The patient stated that she had a small brown spot in her ear since birth. Three years 
before admission it became warty, with tenderness and discharge, and sometimes bleeding. 
A biopsy was made which showed only nevus cells. With this reassuring evidence the mass 
was thoroughly excised down to the perichondrium of the auricular cartilage. The resulting 
defect was covered with a primary stent graft which ‘‘took’’ completely. 

The sections of the removed tumor showed it to be malignant melanoblastoma. 
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There was evidence of a local recurrence within one month after operation (see 
arrow, Fig. 16, B). Deep cervical glands soon became apparent and in spite of large doses 
of deep x-ray therapy the patient developed other metastasis and died several months later. 


Case 17 (See Fig. 17, A and B).—The report of the patient described here is unique 
from the standpoint of his psychologic reaction. His parents stated that the lesion started 
with a small mole on the left cheek when he was 3 years of age. It grew progressively larger 
until it came to cover a large portion of the cheek and at the time of operation measured 
over two inches wide by five inches high. The disfigurement caused him to become very self- 
conscious until he finally came to have very little social contact with anyone. Clinically, the 
nevus appeared benign, therefore it was decided that the plan of multiple excision might be 
carried out. Accordingly, the lesion was cut down through the center, the entire cheek then 
undermined, and when freed from its subcutaneous attachments, approximately 70 per cent 
was excised and the cut edges sutured under moderate tension. 

It was extremely gratifying to note the marked change in mental attitude after the 
first operative stage when the lad could observe what was being accomplished. The skin 
loosened rapidly and three months later the remainder of the lesion was excised. Again the 
skin flaps were widely undermined and the skin once more sutured under slight tension. Six 
months later the suture line was revised, giving him an optimum cosmetic result. Curiously 
enough, this patient is now in a selling position. 

The microscopic section showed no malignant cells. 


SUMMARY 


1. Both vascular and pigmented nevi may be removed by excision. The 
resulting cutaneous defects can be covered with properly selected skin grafts. 
However, the best cosmetic results are obtained when the lesion can be excised 
in single or multiple stages and the wound closed by wide undermining and 
careful approximation of the skin edges by sutures. 

2. Dermatologic treatment should be given primary consideration when 
dealing with smaller vascular nevi. 

3. Large cavernous hemangiomas can be rendered removable by the pre- 
operative use of sclerosing fluids, ligation, or irradiation. 

4. Giant pigmented nevi rarely seem to have malignant tendencies. This - 
fact will frequently permit their removal in multiple stages. 

5. The psychologic improvement in the patients who have had disfiguring 
nevi removed is a point of clinical importance that should not be overlooked. 

6. A series of representative cases is reported and discussed. 
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RAYON, AN IDEAL SURGICAL DRESSING FOR SURFACE WOUNDS 


NEAL Owens, M.D., NEw OruEans, La. 


(From the Division of Plastic Surgery, Department of Surgery, School of Medicine, Tulane 
University ; Ochsner Clinic; Charity Hospital; Eye, Ear, Nose and Throat 
Hospital; Touro Infirmary) 


HE conception of fundamental principles of wound healing, in the light of 

modern physiologic research, has undergone marked change during the past 
few years. As a result, many worth-while revisions in routine treatment have 
been suggested. One of these has been the pressure dressing, today commonly 
accepted in the treatment of burns and large surface wounds. This therapy has 
been adequately described by numerous authors,’* but one important com- 
ponent part of the pressure dressing which deserves more study is the material 
placed in immediate contact with the wound. 

Discussion on this subject has been controversial and there exists a variety 
of opinions regarding the proper material for this purpose. Many surgeons are 
still of the opinion that the ideal dressing for placement in immediate contact 
with a wound is fine mesh gauze (44 by 40) impregnated with some nonirritating 
type of grease, such as petrolatum or merthiolate ointment. Siler* (used gauze 
impregnated with petrolatum or hydrous wool fat; Prioleau,® gauze impregnated 
with petrolatum ; King,® allantomide ointment overlaid with petrolatum gauze; 
Strange and Mourot,’ gauze impregnated with 6 per cent sulfanilamide in 
equal quantities of cold cream and lanolin. Gurd, Ackman, and Smith* packed 
the interstices of the wound, from the depths outward, with gauze impregnated 
with 5 per cent sulfathiazole emulsion. For an initial dressing, Whipple® 
used fine meshed gauze or tulle gras impregnated with an ointment or solution. 
Gurd and Gerrie’® shingled the surface of the burn with Nottingham lace 
buttered with sulfathiazole emulsion. | 

A number of constant factors have been found which reflect unsatisfactory 
healing when ordinary dressings have been used: pain and discomfort, excessive 
bleeding, delayed healing, and interference with drainage where grease dressings 
have been applied. It is felt that these factors are reflections of the types of 
materials which have been used for immediate contact with the surface of wounds. 
Pain and bleeding seem to be related to the open mesh of the ordinary dressing, 
since the mesh is sufficiently wide to permit the penetration of capillary buds. 
As a result of this capillary penetration, the newly formed blood vessels have 
been torn when dressings were changed. Friction frequently develops between 
dressings and wounds when a coarse material is used in immediate contact with 
a wound. Because of this, grease dressings have been used in an effort to 
diminish irritation, pain, and delayed healing. 

Read at the meeting of the American Association of Plastic Surgeons, Philadelphia, Pa., 


May 9, 1944. 
Received for publication, Sept. 14, 1945. 
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The ideal dressing for immediate contact with the wound should conform to 
certain physiologic prin¢iples: it should be easily sterilized; it should be of a 
weave sufficiently close to block the entrance of capillaries into the substance of 
the fabric; it should permit adequate drainage; and it should have a low 
coefficient of friction, thus reflecting a minimal irritation to the underlying 
wound. Experiments were designed and numerous fabries were used in an 
effort to obtain a material which would fulfill these requirements. Following 
considerable experimentation with various materials, nylon was tested in October, 
1943. After observing many applications of this material, results appeared to be 
satisfactory in some respects, but nylon failed to fulfill all of the physiologic 
requirements enumerated. 

Shortly after this, experimentation with rayon was conducted. (Rayon is a 
fabric woven from a glossy fiber made by foreing a saponified solution of 
cellulose acetate through minute holes and drying the filaments in air or 
chemicals.) An attempt was made to determine the fineness of weave which 
would be required to block the entrance of capillaries, presuming the diameter 
of the smaller type capillary to be around 8 to 9 microns. A very fine weave of 
approximately 114 by 114 was used for the initial experiment with rayon. This 
material proved satisfactory for, upon removal of the dressing, it was found 
that there was little disturbance to the underlying granulation and a gratifying 
diminution of pain and bleeding was noted. In attempting to evaluate more 
accurately the diminution of capillary permeability into the rayon, paraffin 
blocks of portions of rayon and of fine mesh gauze were made. From these 
blocks, sections were cut and mounted for microscopic examination. Studies 
of these sections revealed that capillaries penetrated the open mesh gauze, 
while the weave of the rayon was sufficiently fine to prohibit entrance of the 
capillary buds into the substance of this material in most instances. Bleeding 
and pain are constant factors following the removal of a surgical dressing when 
open mesh type of material is used. Pain and bleeding were markedly reduced 
when the rayon was used in preference to a fine mesh gauze and patients were 
grateful for the great diminution of pain. Rayon showed permeability which 
permitted adequate drainage; in no instance was it felt that the drainage was 
blocked. When used under a pressure dressing, a granulating tissue was pro- 
duced which appeared smooth, red, and velvety. Reduction of infection was 
apparently facilitated by the use of this material. 

The rayon and nylon, used in these experiments, were moistened with 
normal saline solution or 2 per cent acetic acid, buffered to a hydrogen-ion con- 
centration of 4 with sodium acetate, before being applied to the wound. On no 
occasion was grease used. No sulfonamide drugs were used as this investigation 
was directed toward a study of the dressing material and its evaluation. 

As a result of these experiments, I feel that rayon is an ideal material for 
contact with burns, granulating areas, surface wounds, and donor sites where 
skin grafts have been removed. The size of the fiber in the material chosen is 
30 denier. The number of threads, warp and weft, is 114 by 114. The thickness 
of the cloth is .0020. This material has the same tendency to burn as any 
material made of synthetic or chemical yarns. 
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TECHNIQUE OF DRESSING 


The technique required for the inclusion of rayon in the application of a 
pressure dressing to a surgically clean surface wound varies only in the sub- 
stitution of the rayon for the fine mesh gauze originally described.2 A single 
layer of rayon is applied to the surface of the wound, and only this material is 
moistened with saline solution or 2 per cent acetic acid buffered to a hydrogen- 
ion concentration of 4 with sodium acetate. The material is tailored to fit the 
wound. If it is necessary to encircle a limb, not more than one inch of the 
rayon is to be allowed for overlapping because a double thickness of the fabric 
may interfere with drainage. When applying rayon in contact with an infected 
wound, the entire dressing is rendered slightly moist, otherwise the secretions 
from the wound have a tendency to become dry. If this is permitted to develop 
and a moist capillary-drainage type of dressing is not constantly maintained, 
the wound is sealed effectively and drainage is blocked. When rendering the 
dressing moist, capillary drainage is established between the wound and the 
substance of the dressing, thus preventing unnecessary absorption from a 
puddling of secretions. Following the application of rayon to the surface of a 
wound, a regular pressure dressing, previously described,* is applied. 

When removing the dressing from a noninfected wound, it is advisable to 
moisten the rayon with a bit of ether. Thus the sebaceous material, which fre- 
quently dries between the dressing and the noninfected wound, is dissolved and 
the dressing literally falls away with no adherence whatever. There is little 
complaint from the patient when ether is used in this manner. The margins of 
wounds are routinely cleansed with ether even though the edges are granulating. 
When removing a moist capillary-drainage type of dressing from an infected 
wound, this difficulty is not encountered because the moisture in the dressing 
prevents adherence. 

In conclusion, investigation and clinical use, for a period of two years, have 
shown that rayon is an ideal material for dressings in immediate contact with 
any surface wound. It fulfills the physiologic requirements for an ideal 
material to be placed in immediate contact with a surface wound: permits 
adequate drainage; reduces friction with the wound to a minimum; prevents 
capillary invasion as a result of the fineness of the weave; and reflects a great 
reduction of pain and bleeding when dressings are changed. It is easily steril- 
ized and withstands autoclaving, thus simplifying preparation for its use.* 
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THE USE OF SALINE SOLUTION, GLYCERIN, AND ACETIC 
ACID IN THE CARE OF BURNS 


AN OvpoRLESS METHOD oF TREATING BURNS 


LIEUTENANT FREDERICK E. Lupwic, Mepicau Corps, U.S.N.R. 


URNS offer one of the toughest problems for the Navy surgeon of any prob- 

lem he must face. Conditions aboard: ship and conditions at advanced 
bases make standardization of burn treatments impossible and impractical. The 
results of the original treatments given burns in a forward area or aboard ship 
can never be viewed by the doctor who began the treatment. In-each center 
where the burn is seen, the treatment of choice of the medical officer in charge 
is used, or the treatment that may be available at that time for burns. By the 
time patients with burns reach a base hospital or another large center, many 
of them have had two or three types of treatment, such as petrolatum gauze, 
sulfonamide drugs, dyes, tannie acid, paraffin sprays, or nothing. The stand- 
ardized treatment advocated by the Bureau of Medicine and Surgery is petro- 
latum gauze with pressure dressings. The first problem facing the medical 
officer at a base hospital is how to clean off the various types of medications 
which have been applied to the burn, and how to control the infection which 
is invariably present. A treatment to do both these things has been developed, 
which is simple and easily applied. 

Wet dressings were used in treating many infected and uninfected burn 
cases at a mobile hospital following the New Georgia and Vella La Vella pushes 
during the battles of the Solomon Islands. At first normal saline solution was 
used, which helped to remove previous applications, gangrenous sloughs, and 
exudates. As many of the burns were infected with Bacillus pyogenes foetidus, 
acetic acid 1.5 per cent was added to the saline solution. It was found that the 
foul odor usually associated with burns disappeared in one to two days after 
starting the saline solution-acetic acid dressings. Because of the difficulty in re- 
moving adherent dressings, glycerin was added to the ecémbination. Various con- 
centrations of glycerin and acetic acid were used, and finally 15 per cent glycerin 
and 14 per cent acetic acid in normal saline solution was found to be the most 
effective and least irritating of all the combinations tried. 

The treatment here described is not a panacea for the treatment of burns 
and requires a lot of hard work. .It does not take the place of blood studies 
and the intelligent use of plasma and whole blood transfusions. During the 
acute phase of the burn, daily checks must be made on the blood count, hemato- 
erit, and plasma proteins. Fluids must be given at a rate of 5,000 ¢.ec. daily 
with adequate whole blood in the early stages; when this is done there are fewer 
complications. This treatment is also not intended to eliminate the use of 
sulfonamide drugs or penicillin, both of which are very important. Recently the 
chemotherapy used has been 20,000 units of penicillin, intramuscularly, every 


The opinions or assertions contained hérein are the private ones of the writer and are 
not to be construed as official or reflecting the views of the Navy Department or the Naval 
Service at large. 
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three hours. Sulfonamide drugs are used only if the patient cannot tolerate 
the penicillin. 

In order to standardize the treatment, certain things had to be done first 
to bring all cases to the same footing. All burns and all slowly healing flesh 
wounds were immediately put on the following routine: (1) Discontinuance 
of all sulfonamide drugs and other therapy, (2) forced fluids, (3) full diet, 
(4) complete blood work, urine examination, and other indicated studies, and 
(5) redressing of all burned areas immediately. Whole blood transfusions were 
given by preference even though the hematocrit was high. Plasma was given 
when whole blood was not available. Sulfonamide drugs were not readministered 
for many of the patients had been given an overdose, which was probably due 
to the incomplete records that accompanied the patient from one center to 
another. 

The dressings were applied as follows. Sterile three-inch gauze bandage 
with the finest mesh available was placed on an applicator stick by putting 
the applicator through the center of the roll of bandage. Moistened with a 
solution of normal saline, 15 per cent glycerin, and .5 per cent acetic acid 
(pH about 3.8) which had been previously autoclaved, the three-inch bandage 
will adhere easily to the burned surface. An arm or leg must be dressed by 
applying the first strips of narrow mesh gauze longitudinally. This will prevent 
constriction of the member should swelling and edema develop. As soon as 
the entire burned area is covered with the fine mesh gauze, five or six layers 
of heavy gauze are added, that packaged in twelve-inch rolls being the best. 
This may be dispensed from a long applicator just as the three-inch bandage. 
After these have been applied, they are moistened with the saline-glycerin- 
acetic acid solution until they are dripping wet. AcE bandages are then ap- 
plied for pressure, beginning at the toes or the fingers and proceeding upward 
to cover the entire extremity, whether burned or not. The ace bandage should 
not be wrapped too tightly, for when it becomes moist it will shrink. 

The AcE bandages are removed every eight hours at which time the heavy 
gauze bandages underneath are remoistened with the saline-glycerin-acetie acid 
solution, and the ace bandages reapplied. This procedure of moistening the 
dressings is carried out for nine or ten days, when the entire dressing is 
changed for the first time. At that time sloughing tissues of the third degree 
burns will begin to separate and will be ready to remove. No radical débride- 
ment is done in an acute burn and only those areas of skin which have 
separated are removed when the original dressing is done. Blisters are not 
opened and removed. Following the first dressing change on the ninth or 
the tenth day, it may be necessary to change the dressing every three days to 
remove additional sloughing tissues. The entire slough of an extensive third 
degree burn can be removed easily by the eighteenth day. Adequate narcosis 
can be maintained by \% gr. of morphine, to be used only during the dressing 
changes. Further narcotics are not needed. 

To change the dressing, the acre bandages must be removed and, with a 
pair of sterile bandage scissors, the heavy twelve-inch gauze which has been 
previously moistened is cut through. With the slightest help, the cut bandage 
will drop away from the small mesh gauze lying directly on the burn. At 
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this point, another moistening of the gauze will aid in its removal. The fine 
mesh gauze is removed by pulling each strip separately, longitudinally and 
not transversely. There is less pain when the dressings are removed in this 
manner. Sedation should be employed until all of the slough of a third degree 
burn has been separated from the area. Sedation is not necessary at any 
time but at the dressing change. 

Penicillin, 20,000 units every three hours, is continued until all second 
degree burns are healed or until the entire sloughing area of third degree 
burns has been removed. The use of sulfonamide drugs has been discontinued 
unless the patient is sensitive to penicillin or supplies of penicillin are not 
available. It is believed that there is less toxie effect on the kidneys from 
penicillin than from sulfonamide therapy. 

The wide publicity heretofore given the sulfonamide drugs has made every 
man in the service and most civilians believe that the sulfonamides are the 
answer to all infections. They have certainly helped to overcome many bad 
infections that were never adequately treated before. This does not make it 
mandatory that all of us fall into a false feeling of security about the sul- 
fonamide drugs. The same can be said about penicillin. They are of unques- 
tioned value when used internally to control the systemic effects of infection, 
but J feel that sulfonamides and penicillin applied locally to the burned areas 
definitely slow the healing process. The more nearly physiologic can be made 
the local treatment for burns, yet holding infection in check, the better are 
the results. 

Epithelization has been so rapid with this management that only the worst 
of the third degree burns have needed grafting. Three hundred and fifty- 
eight burns of all types and degrees have been treated; of this number, 231 
had some third degree areas. The 127 second degree burns healed spontane- 
ously in from seven to twenty-one days, without scarring of a disfiguring nature. 
Of the 231 third degree burns most healed spontaneously, only 18 needing 
skin grafts. One extensive third degree burn was allowed to heal in for 
experimental purposes when grafting would have speeded recovery; although 
both legs were burned from the shoe tops to the knees (third degree) they 
healed in 105 days under this management (Case 1). 


CASE REPORTS 


CASE 1—A Negro man, aged 20 years, was burned with gasoline on Sept. 6, 1944, 
when a blowtorch exploded within a closed room. About 40 per cent of his body was burned 
with second and third degree burns. The face, backs of both hands, both forearms, both upper 
arms, both legs, thighs, and the right buttock were involved. Treatment was started else- 
where with partial débridement, plasma, and pressure dressings with petrolatum gauze. He 
was admitted to the service with a temperature of 105° F., badly in need of fluids and 
whole blood. The fluid balance was corrected and wet dressings, using the saline-glycerin- 
acetic acid solution were applied. There was an immediate drop in the temperature, which 
did not exceed 102° F. for the remainder of his time in the hospital. 

Healing was allowed to take place in this patient without the benefit of grafting so 
that we could follow the epithelization. Both lower legs had extensive third degree burns 
going entirely around the leg. All of the skin sloughed and part of the subcutaneous tissue 
separated when the slough was removed. All of the burns of the hands, arms, thighs, 
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Fig. 2. 


Figs. 1 and 2.—Typical infected third degree burns that have healed spontaneously under this 
management. 
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buttocks, and face were healed by the twenty-eighth day. This comprised about 90 per 


cent of the burned area. The remaining part took an additional 75 days to heal, thereby 


making a total of 105 days for complete healing of the entire burn without grafting. 


Case 2.—A 28-year-old white man was burned while cleaning a boiler. Superheated 
steam entered the boiler causing extensive second and third degree burns involving the 





B. 
3.—A, Infected third degree burn prior to grafting with seed grafts (Ravaden). B, One 
week following application of the grafts. 
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face, ears, neck, all of the back down to the belt line, the chest to the nipple line, 
both shoulders, both arms down to the hands, and both legs down to the shoes. About 
70 per cent of the body area was involved. Immediate treatment consisted of % gr. 
morphine ‘and .the washing of the entire burned area with ether to remove oily substances 
applied before the patient arrived on the service. Skin that was loose from rubbing of 
clothes and from his efforts to get out of the boiler was removed. None of the blisters or 
obvious third degree areas were removed. The continuous pressure dressings with the 
saline-glycerin-acetic acid solution were applied. Whole blood was given, five transfusions, 
and two units of plasma in the first four days. The first dressing change was made on 
the ninth day. At that time about 80 per cent of the entire burn was healed. Successive 
dressing changes were made on the fourteenth, twentieth, and twenty-seventh days. The 
entire burn was healed, with residual scarring only on the third degree areas by the 
twenty-seventh day. 

The patient, characteristic of all burn cases handled, was allowed out of bed on, the 
tenth day and encouraged to become ambulatory as soon as he desired. At no time was 
there any kidney complication and there was not the usual secondary anemia found with 
severe burns. Penicillin was given at the rate of 20,000 units every three hours from the 
day of admission until the twentieth day. Narcosis consisted of morphine, gr. % the first 
day and gr. %4 for the first two dressing changes. The patient was without pain except 
for a slight stinging sensation when the dressings were moistened. The stinging sensation 
disappeared in two to three minutes after application. At no time was there any odor 
from the burn. 


The most demoralizing thing about a burn ward is the odor which has 
been invariably present. The patients are apathetic, and it is apparent that 
the odor from the burns causes much of the poor morale found on the usual 
burn ward. This treatment kills all odors within twenty-four to thirty-six 
hours. It is most dramatic to have a new draft of patients with burns arrive 
on the ward; invariably they are most odorous. The acetie acid-glycerin-saline 
solution dressings stop the odors so that soon the new patients are laughing and 
joking as those in any clean surgical ward. Patients with extensive burns 
treated immediately with the acetic acid-glycerin-saline solution never develop 
any odor during the course of their treatment. 


SUMMARY 

1. A series of 358 burns have been treated with saline-glycerin-acetie acid 
solution, pH about 3.8. 

2. The odor from burns is eliminated and the patients’ morale is as high 
as in a clean surgical case. 

3. There is no maceration of the tissues with this solution such as is 
common with petrolatum gauze and other ointments. 

4. Glycerin in the solution, being hygroscopic, tends to make the dressing 
changes easier and apparently stimulates epithelization. 

5. Acetic acid, even in such small concentration, provides an adequate 
check upon the pyogenic infections. 

6. These dressings clean the burns very rapidly, resulting in clean gran- 
ulating surfaces suitable for early skin grafting. 

7. Doing the dressings without anesthesia makes it possible to avoid part 
of the danger of a complicating pneumonia. 

8. The very minimum of grafting is necessary under this regime, and 
epithelization appears to be faster than with other methods, 





THE USE OF ACETIC ACID-GLYCERIN-SALINE SOLUTION IN 
SKIN GRAFTING 


LIEUTENANT FREDERICK E. Lupwic, MepicaL Corps, U.S.N.R. 


KIN grafting has long been one of the most important procedures associated 
with burns and other slowly healing wounds. The results from grafting 
have been as variable as there are different individuals working with the prob- 
lem. Anyone who works with burns or with slowly healing battle wounds must 
do some type of grafting. In the large series of burn cases recently reported,* 
this method of grafting was employed for those cases that needed grafting. This 
method was also used when clean, retracted scars were excised prior to grafting 
and other slow-healing battle wounds. 

There are certain important factors that must be controlled before grafting 
ean be a success. The following procedures were followed in detail in all of the 
cases listed in Table I. 

1. Grafting was not attempted until the hemoglobin of the blood stream 
reached the level of 80 per cent. Sufficient transfusions were used in all cases 
to achieve this level. 

- Preliminary dressings to clean the area to be grafted, using the acetic 
acid .5 per cent, glycerin 15 per cent in normal saline solution (ph about 3.8) 
with continuous wet pressure dressings, were applied in the same manner as the 
dressings for the acute burns. Severe burns are always ready to graft just as 
soon as the slough has separated, usually by the sixteenth to the eighteenth days. 

3. The donor site is prepared with a forty-eight hour preparation using 
green soap the first day followed with ether and alcohol. Merthiolate or other 
mercurial agents have not been used on the donor skin, the two-day preparation 
with ether and alcohol being sufficient. 

4, Ollier-Thiersch grafts have been used in preference to other types, the 
grafts being taken with the razor technique rather than with the dermatome. 
Donor skin is treated with great care so that the cut edges do not touch any 
surface other than the granulating area to be grafted. 

5. While the operator is taking the graft under local anesthesia an assistant 
cuts off the pressure dressing from the site to be grafted and removes any 
obvious pieces of slough, dirt, or dressing that appear on the surface. It is not 
necessary to scrape the granulations, for the pressure dressings have kept them 
from overgrowth. The donor skin is then applied, using extreme care to prevent 
any of the edges of the new skin extending over any previously epithelized area. 
All wrinkles in the graft are smoothed out and all air bubbles that may have 
been caught under the graft are extruded. 

6. Fixation of the graft is done by applying the burn dressing over the 
graft without suturing of the donor skin. Fine mesh three-inch gauze moistened 
in the acetic acid-glycerin-saline solution is placed directly on top of the grafted 
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TABLE I 








RESULTS— 
NUMBER AVERAGE TAKE 

TYPE OF CONDITION OF CASES TYPE OF GRAFT (PER CENT) 
Burns, all classes 17 Ollier-Thiersch 90 
Burns, all classes 2 Ravaden seed 70 
Contracted scars from burns llier-Thiersch 95 
Infected wounds (amputations, Ollier-Thiersch 70 

compound fractures, etc.) 








area. Five or six layers of heavy rolled twelve-inch gauze is placed over the 
grafted site and moistened with the solution until dripping wet. AcE bandages 
are then applied to give continuous pressure on the graft. The ace bandages 
are removed every eight hours, the dressings remoistened, and the AcE bandages 
reapplied. It is important that the dressings be kept wet for the succeeding 
seven days. The entire dressing is then removed for the first time, using care 
that all of the three-inch gauze is well moistened before any attempt is made to 
remove it. 

7. Penicillin, 20,000 units every three hours, was given intramuscularly for 
seven days after grafting to inhibit infection. None was used on the burn or 
the grafts. 

At the end of seven days the results of the grafting will be fairly obvious. 
The thin edges of the graft will take slowly while the centers will be well ad- 
vanced by seven days. The same wet dressings are then reapplied until all 
of the ungrafted areas have bridged over. 

Various types of dressings, grafts, and procedures were used in the develop- 
ment of this technique. Ravaden seed grafts were tried on two patients who 
had such severe burns that donor skin could not be found in patches large enough 
to use the Ollier-Thiersch method. Most of the seed grafts took (70 per cent) 
but it was found that many of them pulled off with the dressing changes due 
to their small size. Suturing of the graft to the wound was tried but it was 
found that occasionally the removal of the sutures on the eighth or tenth days 
caused a stitch abscess under the new skin. Fixation with the pressure dressings 
has been adequate. Fixation of the grafts with fraction A human plasma* 
was used with fair results but with less success than with the acetic acid method 
(see Case Report). 

Four recent burns (three to six months old and all healed) had markedly 
contracted anticubital spaces, hands, and axillae. These have been grafted with 
this method by the simple procedure of cutting away all of the offending sear 
and applying the half-thickness grafts to the subcutaneous tissue. About 95 per 
cent takes were noted in all of these clean cases. Extension of the elbow was 
improved from 90 to 160 degrees. Abduction of the shoulder was improved 
from 0 to 100 degrees. The two patients with fingers and the dorsum of the 
hands involved obtained 60 per cent of their normal motion from a complete 
fixation and a diminution of the webbing between the fingers. The end results 
of this method are not as good as those from tube grafting ; however, this method 


*Lederle Laboratories, Inc., Pearl River, N. Y. 
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saves the patient many months of treatment and with the cooperation of the 
patient an adequate result can be obtained. It is too soon to be certain that the 
scarring will not return in the form of keloids later. Some contraction has been 
noted on two of these patients after four months, although the current results 
are much better than the original condition of the patient. 


CASE REPORT 


A white man, veteran of the United States Army, was admitted Dec. 1, 1944, with 
numerous third degree burns over both hands, forearms, upper left arm, and left shoulder. 
About 10 per cent of the body area was involved. This patient was epileptic and in a 
convulsion he fell onto a hot radiator. He was treated elsewhere with picric acid ointment 
and without débridement. As soon as he was admitted to the service, his burns were washed 
with ether to remove the ointment, and the saline-glycerin-acetic acid solution was applied 
as the wet pressure dressings. The burns were very deep with subcutaneous tissue involved 
so that sloughing continued for twenty-five days. At that time there was a noticeable 
ingrowth of epithelium. The bed of granulations filled in sufficiently so that on the thirty- 
eighth day there was a good bed of granulations upon which to graft. On the fortieth 
day half-thickness Ollier-Thiersch grafts were taken from the thigh and applied. 


4 


Fig. 1—Back of right forearm grafted with half-thickness Ollier-Thiersch grafts placed 
upon a base of fraction A human plasma. There was an estimated 50 per cent take of the 
graft at the first dressing change on the seventh day postoperative. 


For experimental purposes the right arm was treated with the human plasma fraction 
A and the grafts glued with the plasma. The grafts were held in place with perforated 
cellophane (since discontinued) and the usual burn dressing. The same technique of taking 
the graft, covering it with cellophane, and using the burn dressings was followed on the 
left arm except that the plasma fraction was omitted. Both arms were moistened for one 
week and then both dressings were changed. The right arm (plasma treated) showed about 
a 50 per cent take of the grafts. It was noted that the thin edges of the grafts failed 
to grow while the thicker centers survived “(Figs. 1 and 2). 

The left arm showed remarkably good results with about a 95 per cent take of the 
grafts on the lower arm (Fig. 3). On the upper arm the dressings slipped a little and 
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dried out so that there was only about an 80 per cent take of the graft. The small burn 
on the left hand was not grafted and was allowed to heal spontaneously to act as a control 
for the other two methods of fixing grafts. There was little healing although this small 
burn was dressed with the wet pressure dressings. 


Fig. 2.—Seven days after the underside of the right forearm was grafted with the plasma 
fraction as the base. Here again about 50 per cent of the grafts survived. 


Fig. 3.—Left arm grafted with half-thickness Ollier-Thiersch grafts and kept soaked 
with the acetic acid-glycerin-normal saline solution for seven days postoperative. Continuous 
pressure was applied. There was approximately a 95 per cent take of the graft except at 
the top where the dressings slipped and dried out. Here the take was about 80 per cent. 





Fig. 4.—Plasma graft on the fourteenth day and after one week’s additional treatment with 
the acetic acid-glycerin-saline solution with pressure dressings. 


Fig. 5.—Left arm on the fourteenth day after grafting. The continuous wet dressings 
were used for the fourteen days. There was almost complete epithelization except for the 
top of the wound where the graft slipped a little and the dressing dried out. This arm was 
completely healed by the twentieth postoperative day, except for the spot on the hand that 
was used as a control for experimentation. This was not healed until the ninetieth day. 
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The second dressing change was made on the fourteenth day after the grafting. By 
that time there had been some bridging of the grafts on the right arm and almost complete 
bridging on the left (Figs. 4, 5, and 6). There was complete healing on the left arm by 
the twentieth postoperative day. (sixtieth day of the burn), this being the side that had 
had the acetic acid-glycerin-saline solution treatment to the exclusion of everything else. 
The right arm healed by the thirtieth postoperative day. 


Fig. 6.—Left forearm after fourteen days with the acetic acid-glycerin-saline solution over 
the skin graft. Note the hair follicles that have been transplanted in the grafting. 
Later work has shown that the best results from the grafting occur when the 

burn dressing is carefully applied directly upon the graft without using the 
perforated cellophane foil. The application of the fine mesh gauze directly on 
the graft, the maintenance of continuous pressure, and the low ph seem to aid 
in the epithelization following the grafting and do not seem to interfere with 
the growing of the grafts. The solution is bacteriostatic without being acid 
enough to inhibit the healing processes. 


SUMMARY 


1. Twenty-eight cases are reported in which acetic acid-glycerin-normal 
saline solution and pressure dressings were used to secure the grafts to the 
wounds. 

2. Preliminary dressings consisted of the same solution with pressure which 
adequately prepared the granulating areas for grafting. 

3. Grafting was not attempted until the hemoglobin reached the level of 
80 per cent. 

4, The ph of about 3.8 was sufficient to control infection but not acid enough 
to kill the grafts or otherwise injure the tissues upon which the grafts were 
applied. 

5. Penicillin was used for one week intramuscularly to inhibit infection 
just after the grafting was done. 





USE OF RECTUS SHEATH AND SUPERIOR PUBIC LIGAMENT IN 
DIRECT AND RECURRENT INGUINAL HERNIA 


PRELIMINARY REporRtT* 


Hamuin Marrtson, M.D., M.S. (SurGERY), MINNEAPOLIS, MINN. 
(From the Department of Surgery, University of Minnesota Medical School) 


ESPITE improvements in surgical technique, recurrence rates for direct 

and recurrent inguinal hernia remain high. In a recent collection of end- 
result studies, covering a period of ten years, rates for direct inguinal hernia 
varied from 2.7 to 33.3 per cent, with an average of 15 to 20 per cent.?*. In 
1934, Andrews and Bissell’ reported a recurrence rate of 27 per cent and 
advocated abandonment of operation for direct inguinal hernia unless pain is 
present. Follow-up studies leave much to be desired and, hence, rates 
probably actually are higher than generally recorded. With competent sur- 
geons, widely distributed, making such reports and expressing dissatisfaction 
with them, challenging scrutiny beyond technique and variations in basic method 
heretofore in general use is justified. 

If it were possible to cover Hesselbach’s triangle from the pubic spine with 
a layer of thick aponeurosis and anchor it to a solid structure by sewing clean 
fascia to clean fascia without tension, better results should be possible generally. 
This presupposes search for and elimination of peritoneal pockets at the internal 
ring. 

Since late in 1943, I have employed procedures which seem to satisfy 
these postulates better than any now in general use. This rectus sheath-superior 
pubie ligament method is hitherto undescribed in the literature available. A 
boomerang-shaped flap of anterior rectus sheath is sutured to the superior pubic 
(Cooper’s) ligament for a distance of 5 em. from the pubic spine and the superior 
portion of the flap is sewed to the transversalis fascia up to the cord. The in- 
guinal ligament is ignored. In addition, the cremaster envelope is opened at the 
internal ring and transversalis fascia is sewed to transversalis fascia as a collar 
about the actual structures of the cord. The external oblique fascia is sutured 
external to the cord. 

Methods currently used for repair of direct inguinal hernia are essentially 
modifications of a technique described by Bassini’ of Padua, Italy, about fifty- 
five years ago. The inguinal strata are sutured to the inguinal ligament. Bassini 
was comparatively unknown at that time, yet his work raised a historie surgical 
monument. In its day it rescued the surgery of hernia from despair and placed 
it on a firm foundation. Bassini’s follow-up and results were good, even by 
today’s standards. Of 251 cases, he followed all but four and 108 were followed 
from one to four and one-half years. He reported a 2.1 per cent recurrence rate. 
In contrast, the same year an English surgeon, known in America for his work on 
hernia, spoke before the Royal Medical and Chirurgiecal Society. Recurrence 
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figures were given but omitted from publication. A discussant observed. that 
in the vast majority of hernias in adults he believed the patient was relieved but 
not cured. . 

Surgery has come of age since 1890. Further advances have been made in 
anatomy. It has been possible to study structures in the inguinal region with 
greater care.** "8 As a result, the very basis of the Bassini operation has 
been challenged, especially in the past few years. After a dissection of 300 in- 
guinal regions, with the thought of continuity of aponeurosis and fascia in 
mind, MeVay"* described the inguinal ligament as essentially a guy rope. ‘‘The 
inguinal ligament,’’ he wrote, ‘‘is not the site of insertion of either the trans- 
versus abdominis or internal oblique muscles, nor is it anchored securely enough 
to its fascial surroundings to serve as a substitute for this insertion.’’ He 
stated that ‘‘pure fascia (for example, transversalis fascia) does not have the 
strength necessary to repair a musculo-aponeurotie defeet such as occurs in 
direct inguinal hernias.’’ He found that the ‘‘lowermost fibers of the internal 
oblique and transversus abdominis muscles do not attach to the inguinal ligament 
but insert into the fibrous covering of the pubic pecten, the ligamentum pubicum 
superius (ligament of Cooper).’’ According to his findings, the conjoined 
tendon usually is an artifact of dissection. In 7 per cent of dissections he 
found the lower transversus abdominis deficient. 


SUPERIOR PUBIC LIGAMENT 


The superior pubic ligament (BNA) was described in 1804 by Sir Astley 
Cooper (1768-1841). He is said to have advised its use in inguinal hernia 
operations.?, Through the years it has received scant attention from anatomists 
and surgeons. It is accorded four lines of fine print in the twenty-fourth 
edition of Gray’s Anatomy, published in 1942.1" It is a strong fibrous band, 
extending lateralward from the base of the lacunar ligament along the pectineal 
line of the superior pubie ramus, to which it is attached firmly. It is strength- 
ened by the pectineal fascia and by a lateral expansion of the lower attachment 
of the linea alba called the adminiculum lineae albae. It can be felt in a hernia 
operation by retracting the cord and running the finger with pressure from the 
pubic spine medially and at an angle posteriorly as compared with the direction 
of the inguinal ligament. Lotheissen'* reported using it in inguinal and femoral 
hernia in 1898. His first case was that of a 45-year-old woman who had been 
operated on for inguinal hernia twice before by the Bassini method. At the 
third procedure, in May, 1897, he was unable to perform the Bassini operation 
due to the destruction of the inguinal ligament and resorted to the use of 
Cooper’s ligament. He quoted Narath of Utrecht as having performed the 
same procedure under similar circumstances. Subsequently, the method was 
used for femoral hernias by a number of authors in Europe and America. In 
1927 Babcock’ sutured the rectus sheath to the dense fibrous covering of the 
pubie pecten in inguinal hernia. In 1936 Dickson’ suggested ignoring the in- 
guinal ligament entirely. Impetus was given to interest in the subject by the 
anatomic studies of MeVay and associates, previously referred to. Recently at 
Henry Ford Hospital in Detroit practically all hernia operations have been 
done by the superior pubic ligament technique. 
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In November, 1943, Victor Satinsky and I applied the method as used by 
Harkins. To relieve tension we cut the rectus sheath as he did. Because of dis- 
satisfaction with the relaxation thus produced and the inadequacy of the 
transversus abdominis in certain patients, we turned down a flap of rectus, a 
method which has been applied to the inguinal ligament. 


THE RECTUS SHEATH 


Bassini is said to have used the rectus sheath often in closures.2 In 1892 
Wolfler?? cut the rectus sheath and used it in hernia repair. Slajmer?? (1898) 
reported on 150 cases, using Wolfler’s method. His drawing, however, shows an 
incomplete rectus flap sewed to the middle third of the inguinal ligament. The 
flap is not cut down to the pubis. Berger® (1902) and Halsted’? (1903) turned 
down full flaps of rectus fascia in inguinal hernia repair. In ‘1941 Estes?° 
reported 2.77 per cent recurrences in seventy-two direct inguinal hernias in 
which he employed the rectus flap to the inguinal ligament method. 

The so-called conjoined tendon often is a very flimsy structure. MeVay*® 
found that it usually was an artifact of dissection. In 1940 Rienhoff'® dissected 
200 cadavers and found difficulty in demonstrating a conjoined tendon. 


DESCRIPTION OF METHOD 


If the incision ordinarily used for hernioplasty is placed 1 em. superiorly 
and 1 em. medially, exposure for the procedure to be described is improved. I 
have used a hockey stick type of incision. The external oblique aponeurosis is 
split over the cord, the cord and cremaster envelope separated from its bed, 
and the superior ramus of the pubis palpated as described previously. 

The cremaster envelope is opened at the internal ring and the actual 
structures of the cord isolated. A peritoneal pouch has been looked for and found 
in each case. The pouch is opened, a finger inserted into the peritoneal cavity, 
the strength and redundancy of the floor of Hesselbach’s triangle evaluated, and 
decision made as to the need for a rectus sheath-superior pubic ligament repair. 
In direct hernia the inferior epigastric vessels are isolated and: direct and in- 
direct sacs usually converted into one (Hoguet maneuver), ligated, and 
anchored high (Kocher). Then the transversalis fascia is sutured as a collar 
about the actual structures of the cord. Occasionally the transversalis here is 
flimsy, but not as often as earlier literature indicates. The cremaster envelope 
is closed. 

Beginning at the pubic spine, the superior pubic ligament is exposed by 
blunt dissection, using the left index finger against the femoral vessels as a 
retractor. Oozing can be controlled with a small sponge pack. After approxi- 
mately 6 em. of ligament have been exposed, a flap is cut from the anterior 
- sheaths of the rectus and pyramidalis muscles, as indicated in Fig. 1. Ocea- 
sionally, a weak area will be found at the lateral edge of the rectus. A few 
sutures may be necessary. Ordinarily the rectus sheath is stout throughout, 
varying in thickness, of course, with the individual’s general fascial endow- 
ments. Fine interrupted silk sutures are placed as indicated in Fig. 2, care being 
taken to include bundles of the rectus sheath fibers and touch bone along 
the superior ramus of the pubis. A small stout curved cutting needle is used. 
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Then transversalis fascia and the upper portion of the rectus sheath flap are 
sutured up to the cord with fine interrupted silk (Fig. 2). Tilting the table, 
feet down, at an angle of 45 degrees seems to facilitate the placing of sutures. 
The cord is allowed to fall into the resulting depression. The external oblique 
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Fig. 1.—Illustrating incision in rectus sheath. 
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Fig. 2.—Illustrating suture of rectus sheath to superior pubic ligament. 
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aponeurosis and the superficial fascia then are sutured anterior to the cord. 
Nearly all patients were operated on by the silk technique. In a few of the 
early operations catgut was used. The reaction in silk sutured wounds has 
been minimal and no slough of sutures has taken place. 


INDICATIONS 


The method deseribed seems indicated in (1) direct inguinal hernias, (2) 
indirect inguinal hernias where the fascia of Hesselbach’s triangle, as shown by 
the palpating finger within the abdomen, is weak or greatly redundant, (3) 
recurrent inguinal hernias, and (4) femoral hernias. 


IMMEDIATE RESULTS 

Thirty-five patients have been operated on by one or both of the procedures 
outlined. The voungest patient was 19 years of age and the oldest 56. The 
average age was 25 years. In twenty-two direct inguinal hernias the rectus 
sheath-superior pubic ligament procedure was used and in eighteen of these the 
redundancy in the transversalis fascia collar around the actual structures of the 
cord was taken up. In thirteen the latter procedure alone was carried out. 
There were three recurrent hernias and in two of these the rectus sheath-superior 
pubic ligament procedure was used. There were no deaths. There was one in- 
stance of wound infection. All were checked after six weeks and no evidence of 
recurrence found. 


DISCUSSION 


The series reported here is too small and the follow-up too short to formu- 
late any final conclusions. However, it is my impression from this experience 
that the operation is sound in principle and gives promise to lower recurrence 
rates in its field. Longer term follow-up studies are planned. It is well known 
that the most vulnerable area for recurrence is the lower angle where, in the 
Bassini operation, two fixed structures, the so-called conjoined tendon and the 
inguinal ligament are sutured. This cannot be done without tension, as empha- 
sized by Stein and Casten.*! In my opinion the procedure described harmonizes 
more with basie principles of plastic surgery. It permits suture without undue 
tension. 

As pointed out by MeVay,'® the transversalis in this angle sometimes is 
developed poorly. Rectus aponeurosis meets this deficiency and in this respect 
seems to be an improvement over procedures involving the superior pubic liga- 
ment deseribed heretofore. 

It is interesting that on examination postoperatively with the finger in the 
external ring a different sensation is imparted than is found in more commonly 
performed herniotomies. Little or no transmission of impulse is felt. 

The advantage of the procedure in recurrent hernia is that previously 
worked over scar-laden tissues are avoided and the operation is carried out in a 
virgin field. Recurrence rates therefore should approximate those of the 
primary operation. 

The procedure requires more time to perform than the average herniotomy. 


As more experience is obtained, however, operating time discrepancy diminishes. 
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The sphincter action of the internal oblique at the internal ring is not dis- 
turbed. Any skeptie about such sphineter action should place his finger in the 
neck of an indirect hernial sae in a muscular patient who is allowed to recover 
partially from a general anesthetic. 

Superior pubic ligament procedures safeguard against overlooking an oceult 
femoral hernia and insure against subsequent development of femoral hernia. 

Most of these procedures were done under spinal anesthesia, using mixtures 
of procaine and pontoeaine, 


SUMMARY 


A method of hernioplasty is described wherein a flap of anterior rectus 
and pyramidalis sheath is turned down and sutured to the superior pubie liga- 
ment. Such a procedure is believed indicated in (1) direct inguinal hernias, 
(2) indirect inguinal hernias with weak and redundant fascia in Hesselbach’s 
triangle, (38) recurrent inguinal hernias operated on previously by other 
methods, and (4) femoral hernias. Further work with the method and follow-up 
studies are planned. 
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CARCINOMA OF THE STOMACH 
A Tren-YEAR SuRVEY MaApE IN A GENERAL HOosprraL 


Epwin A, LAWRENCE, M.D., AND JoHN H. Kay, M.D., New Haven, Conn. 


(From the Department of Surgery, Yale University School of Medicine) 


nat enemy of the stomach is the cause of more deaths than any other 
malignant disease. It is estimated that there are up to 50,000 fatalities 
vearly in the United States from this cancer alone, and when one considers 
the economic problem of professional care, hospitalization, nursing service and 
other expenses, the yearly economic loss to the community from it approaches 
staggering proportions. It is so large that the disease might wisely be con- 
sidered a problem of the community or state rather than one of the individual 
and his family. Being a community problem, it should be studied from the 
community point of view. One method of doing this is to analyze the patients 
with this disease who pass through a representative general hospital in a given 
period. It is not as good a method as one which would review the entire 
disease in a given community over given periods of time, but it is probably 
more representative than some methods of study. Throughout the years an 
increasingly large volume of literature has accumulated on carcinoma of the 
stomach with emphasis on the five-year survival rate. Probably the best re- 
ports have come from the hospitals devoted entirely to the treatment of malig- 
nant disease and from the large institutions with drawing power throughout 


a country or large areas within a country. Excellent as these papers and 


results are, they are not indicative of the caliber of treatment in the individual 
patient’s community but of the treatment afforded a certain selected group 
from the community referred to the large centers by their family physicians 
or friends. 

In 1932, Oughterson' reported a series of 120 patients seen at the New 
Haven Hospital from 1920 to 1930. Four of that group of patients were living 
at the time the report was made, but only one survived five years. The pur- 
pose of the present communication is to report the patients seen in the years 
1931 to 1940, inclusive, at the same institution and to compare the survival 
results and the surgical management of the disease in the two periods. An 
analysis will also be made of the effect of various propaganda agencies on the 
earlier diagnosis and the earlier treatment of the disease. We do not propose 
to analyze the signs and symptoms or the x-ray and laboratory diagnoses. 

In the years 1931 to 1940, inclusive, 208 patients with carcinoma of the 
stomach entered the New Ilaven Hospital. The diagnosis was established 
either by direct pathologic examination or by the course of the disease in all 
cases. A follow-up has been obtained in 207 patients. The one exception is 

This investigation has been aided by a grant from The Jane Coffin Childs Memorial 


Fund for Medical Research. 
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TABLE I. DURATION OF SYMPTOMS PRIOR TO HOSPITAL ADMISSION 


1920 To 1930 1931 TO 1940 
NUMBER OF NUMBER OF 
TIME CASES PER CENT CASES PER CENT 


Under 6 mo. 50 41.7 95 $5.7 


610 12 mo. oy 20.8 : 27.4 


ae 
1 to 2 yr. 30 25.0 3 16.9 
2 to 3 yr. 3 95 as 


Over 3 yr. or unknown 12 10.0 6.7 


Total 120 


a Chinese man who was last heard from when he was a prisoner of war in 
Shanghai in 1943, three years after his operation.* 

The cancer problem is being brought before the lay public with increasing 
forcefulness, and one of the arguments which both the medical profession and 
various lay organizations are using to impress the public with the curability 
of cancer is that if cancer is discovered early, it can be cured. This argument 
is true to a certain degree, but it does not take into consideration the different 
erowth potentialities of different tumors which enable some small tumors to 
destroy a patient rapidly even though discovered when small; nor does it 
explain the fact that many internal cancers are large before they give any 
symptoms whatsoever. Nevertheless, early diagnosis and early treatment are 
extremely important points in the broad problem of successful cancer manage- 
ment for certainly early cancer is much more likely to be cured than late cancer. 

A method of detecting the effectiveness of such propaganda methods is to 
study the degree of delay on the patient’s part in consecutive groups of indi- 
viduals. Table I indicates that the patients sought treatment somewhat earlier 
in the second period than in the first, 73 per cent having entered the hospital 
within one year after the onset of symptoms, compared with 62.5 per cent in 
the first period. It seems fair to conelude that there has been a slight and 
continuing improvement on the part of patients in seeking earlier treatment. 
The progress of the improvement is tabulated in Table IL. Ten per cent more 
patients entered the hospital within six months after the onset of symptoms 
in 1939 and 1940 than in the 1920 to 1930 period. Thirteen per cent more 
entered within one year. 

TABLE LI. COMPARISON OF PERCENTAGE OF PATIENTS ADMITTED WITHIN SIX MONTHS 
AND ONE YEAR OF ONSET OF SYMPTOMS 
PERIOD WITHIN SIX MONTHS WITHIN ONE YEAR OVER ONE YEAR 


1920-19380 L. 62.5 3 
1931-1934 3 67.2 

1935-1938 4. 76.8 
1939-1940 | y Aas 


» 


(0.0 


In the study of this material on duration of symptoms prior to hospital 
admission it oceurred to us that there might be some difference between the 
sexes or between the group that was amenable to radical surgery and the one 
that was not. The results of these analyses are shown in Charts 1 and 2. 


*Since this paper was prepared, the patient who was a prisoner of war in Shanghai has 
been located and is alive and well. This raises to ten the number in the 1931 to 1940 period 
who have survived five years. 








506 SURGERY 





Of the total group of 201 patients whose histories were sufficiently reliable to 
establish the duration of symptoms, 136 were men and 65 were women. The 
curves of these two groups and the total group are essentially identical indi- 
eating that each sex was equally negligent in seeking treatment. The peaks 
at the twelfth and twenty-fourth months periods in Chart 1 are probably ex- 
plained by the patient’s inabilities to remember precisely the duration of their 
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illnesses when they were of that length of time and a possible tendency of the 
history recorders to be negligent in seeking exact information when the symp- 
toms were long drawn out. Chart 2 is interesting in that it reveals that many 








patients who were amenable to radical surgery had had symptoms for a long 
period. Thirty-eight per cent of the group who were nonresectable had had 
symptoms less than three months whereas in the radical surgery group, 27 per 
cent had had symptoms for a corresponding period of time. On the other 
hand, 22 per cent of the radical surgery group had had symptoms for nine 
months to one year compared with 12 per cent in the nonsurgical group. 
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Undoubtedly this indicates that many of the patients who had had symptoms 
for a long period were either harboring tumors of a low growth potential, had 
a high host resistance factor, or had a carcinoma arising in an uleer. In any 
event, the relationship between the host and the tumor was such that the tumor 
could not or did not reach the inoperable stage in spite of its lone residence 
in the host. 
CHART 3. 
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The preponderance of the disease in the male sex and in the sixth and 
seventh decades of life is well illustrated in Chart 3. It is interesting that 
the incidence of the disease is highest in men in the sixth decade whereas in 
women it is in the seventh. Chart 4 shows the comparative age distribution 
in the two periods. It would suggest that we are seeing disease in younger 
people than we did in the early decade, but probably the groups are so small 


that the difference is not of any statistical significance. 
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TREATMENT 


The only known treatment directed toward a cure of carcinoma of the 

































stomach is radical gastrectomy. The resection should include a wide margin 
of stomach around the tumor itself and wide resections within the gastro- 
hepatie and gastrocolic omenta. The actual operative technique and type of 
resection are not nearly as important as the margin of normal tissue ineluded 
with the operative specimen. Even so, many patients who have had appar- 
ently all of the tumor removed will not survive for long, although at operation 
the tumor seemed to be limited to the stomach or stomach and immediately 
adjacent lymph nodes. When the tumor invades near-by organs such as the 
spleen or pancreas, resection is almost uniformly without hope of cure. 


RESULTS 





Livingston and Pack? have discussed the problem thoroughly and have 
presented the various factors that contribute to the low survival rate, some 
of which are: The failure to make an early diagnosis, the high percentage of 
tumors that are inoperable by the time they reach the surgeon, and the high 
operative mortality rate in the country at large. They emphasize that the 
radiologist and internist have an important responsibility in referring the pa- 
tients to surgery early, and that the surgeon’s responsibility is to perfect his 





operative technique to such a degree that his operative mortality will be as 
low as possible. They also emphasize the importance of the operability rate 
| in obtaining long-term survivors, pointing out that clinies with a high oper- 
abilitv rate even with a concomitant high resection mortality will have a higher 
long-term survival rate than a clinic with low operability and resection mor- 
tality rates. 

The management of the 208 patients in this series is indicated in Table IIT. 
Even though the resection mortality rate was high and the long-term survival 
rate was low, there were two encouraging factors. One hundred twenty-six 
of the 208 patients, or 60.5 per cent, were considered operable. This is near 
the upper range (65 per cent) of operability reported by Livingston and Pack.” 
Twenty-three per cent (48 of 208) of the total patients seen underwent gas- 
trectomy compared with an average of 18.7 per cent reported by these authors. 
Thirty-eight per cent (48 of 126) of the patients operated upon had a gastric 
resection. Livingston and Pack stated that the average is 31.6 per cent. 

The various loss factors in the 1931 to 1940 period are indicated in Chart 
5. It emphasizes how a large number of patients are lost due to inoperability, 
unresectability, or resection mortality before a group of resection survivors 
is obtained that has a chance of living for a long period. Chart 6 was de- 
signed to compare the same factors in the 1920 to 1930 group with those in the 
1931 to 1940. It indicates that in the latter decade there was a greater per 
cent of patients who were not operable, a greater per cent who had exploration 
only, a smaller per cent of palliative operations, a greater per cent of radical 
resections, and a greater five-year survival rate. No definite conclusions can 
be drawn from the fact that there was a smaller per cent of operable patients 
in the latter decade than the first. Probably the difference is not statistically 
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TABLE III. Gastric CARCINOMA, NEW HAVEN HospItTaL, 1931-1940 


Total Admissions 
Inoperable or refused 
Exploration only 
Palliative operations 
Gastroenterostomy 
Gastrostomy 
Gastrectomy 
Cecostomy 
Suture of perforation 
Excision of tumor 
Radical gastrectomy 
Survived operation 30 
Survived three years 13 
Survived five vears 9 (4.3%) 


significant, but perhaps we were somewhat more conservative in choosing pa- 


tients. This opinion may be verified by the fact that more patients who were 
operable had exploration only, without palliative procedures or gastric resec- 
tion. Furthermore, a smaller per cent of palliative procedures were performed, 
reflecting our opinion that they have little real palliative value unless the 
palliative operation is a gastrectomy. Occasionally the cancer can be removed 
even though it is known that tumor remains in the abdomen, such as in the 
liver or in peritoneal seedings. If this can be done, considerable palliation 
can be achieved. One of our two such patients lived for three years. How- 
ever, other palliative procedures such as gastroenterostomy seldom result in 
long-term survivals, and even though life is prolonged as a result of such a 
procedure, it may be one of prolonged discomfort without palliation. Cer- 
tainly such procedures as a gastrostomy are without benefit. 

The increase in the radical gastrectomy rate, 24 per cent of all cases in 
the second decade compared with 17 per cent in the first, is encouraging. 
Better diagnostic methods resulting in earlier diagnosis, more optimism on 
the part of both the internist and radiologist in referring the patient to sur- 
very, and bolder surgery are factors that probably contribute to the improve- 
ment. Once radical gastrectomy has been accomplished the chief obstacles to 
obtaining long-term survivals have been passed. This is emphasized by Charts 
7 and & The over-all picture of survival is presented in Chart 7. This is the 
pessimistic side of the problem and represents the darkly fatalistic point of 
view which unfortunately dominates physicians’ thoughts about the disease. 
It emphasizes that only a few of the entire group of patients seen live five 
years. Ten of the 328 patients seen between 1920 and 1940 survived five years 
after gastrectomy. 

However, the picture is entirely different if a gastrectomy can be done. 
Chart 8 demonstrates this fact and emphasizes again the relatively favorable 
prognosis if the patients can reach surgery with tumors that are still resectable. 
Nine, or 18.7 per cent, of the forty-eight patients who had gastric resections 
and 30 per cent of those who survived the procedure in the years 1931 to 1940 
lived five years. This number does not include the patient who died three 
years after operation without evidence of recurrence and two others living 
more than four years later, free of disease. If the latter two patients live five 
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years, and it seems likely that they will, then per cent of the operative 


survivors will be long-term survivors. The survival rate of resectable gastric 
cancer compares favorably with that of cancer of many other organs and is 


better than some, namely lung and hypopharynx. 
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A comparison of the operative mortality rates for the various types of 
There has been a fall in the 
The latter figure is 


procedures performed is shown in Table IV. 
gastrectomy mortality rate from 52.6 to 37.5 per cent. 
still much too high, but it is an improvement over the former. Perhaps it is 
only fair to state that it ineludes five total abdominal gastrectomies on pa- 
tients who had extensive disease and were poor operative risks. On the other 
hand, their only chance for survival was through a gastrectomy and therefore 
the procedure was justified. 

A study of the records of the patients who succumbed to the operation 
failed to reveal a significant single important cause for the deaths. Of almost 
equal prominence were peritonitis, with and without a perforated suture line, 
pneumonia, pulmonary embolism, coronary thrombosis, and unexplained rea- 
sons. Of some significance, however, is the fact that an occasional patient died 
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TABLE IV. OPERATIVE MORTALITY 


| NUMBER OF NUMBER OF MORTALITY 
OPERATIONS DEATHS (PER CENT) 
OPERATION 1920-1930 | 1931-1940) 1920-1930 | 1931-1940 1920-1930 1931-1940 
Exploration 26 57 1 6 3.8 10.4 
Palliation 34 21 1] 6 32 
ses 


Radical 19 18 10 18 5 


oO 28.5 
6 31 


from resection of what, during the course of the operation, proved to be a 
nonresectable tumor. The operator had already committed himself to a gas- 
trectomy before this fact was ascertained. It is of the utmost importance to 
examine all of the critical points before committing one’s self to the resection. 
The lesser peritoneal sack should be opened to make certain that the tumor 
has not invaded the retroperitoneal tissues, and the vicinity of the hepatic 
artery and common bile duct should be carefully inspected. The actual re- 
moval of the stomach should not be started until the surgeon is certain that 
he can do it without jeopardizing vital structures or cutting through tumor. 

Survivors.—Four of the nine survivors were women and five were men. 
Three had regional lymph node involvement whereas six did not. Four gave 
past histories suggestive of an ulcer: one, nine years previously; a second, 
five years; a third, four years; and the fourth, three years. Four gave a 
present illness duration of one year. The others varied between one and ten 
months. Two of the nine died of carcinoma between five and six years after 


their resections had been done. 
DISCUSSION 


Cancer as a whole can be divided and classified into two large groups, 
the external or accessible, and the internal or inaccessible. In the former are 
such lesions as carcinoma of the skin, breast, mouth, and external genitals, 
including the cervix. They are characterized by the fact that they lend them- 
selves to early detection either visually or by the examining finger. In the 
latter group are such malignancies as carcinoma of the lung, gastrointestinal 
tract, and kidneys. Lesions in these locations are not easily detected, par- 
ticularly in their early stages, and may grow to a large size before causing 
symptoms that will lead a patient to see his physician. 

In recent years considerable literature has appeared regarding the man- 
agement of, and results obtained in, Cancer Prevention Clinics or, as they are 
sometimes called, Health Maintenance Clinics. Their purpose has essentially 
been one of periodic physical examination with the hope of detecting early 
external cancer and of preventing such cancer by eliminating chronic tissue 
abnormalities that might lead to cancer. Their scope, however, is being ex- 
tended to internal cancer. St. John, Swenson, and Harvey* have reported 
2.413 people on whom roentgenographic examination of the stomach was per- 
formed. The subjects were in the cancer age group, but all were without 
significant symptoms referable to the stomach. Three unsuspected tumors 
were found; two were carcinomas and one was a lymphosarcoma. At first 
vlanece this seems like a worth-while achievement. Three patients were sub- 
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mitted to treatment who might otherwise have been lost. However, one of 
these tumors could not be identified at the original operation, and it was only 
after the second abdominal exploration was carried out some months later 
that the tumor was definitely identified and resected. The magnitude of this 
approach to the detection of early gastric cancer is further emphasized by the 
fact that it would accordingly be necessary to do over 80,000 examinations 
to find 100 tumors. There is neither technical assistance available nor suffi- 
cient well-trained radiologists to organize and pursue a program extensive 
enough to make it worth while. Furthermore, one might raise the question 
whether even if there were sufficient help, the results achieved would justify 
the expense. 

One must not lose sight of the fact that it is impossible for the elinician 
to make a diagnosis of early gastric cancer and that it is at times extremely 
difficult even for the radiologist to do so. Therefore, if this method is to be 
used for the early detection of gastric cancer, examinations must be repeated 
at least every six months throughout the cancer important decades. Such a 
task on a seale sufficiently broad and extensive to obtain significant results 
seems insurmountable at the present time. A single examination certainly 
will not suffice, nor, in view of the insidiousness of the onset of this disease, 
will yearly examinations be sufficiently frequent. Evidence for this latter 
point is the fact that 20 of the 208 patients in this series had had negative 
X-ray examinations of the stomach from six months to two years before the 
disease was finally detected. 

These paragraphs are not meant to discourage such cancer-detection pro- 
orams. They represent a step in the proper direction in that they are attempts 
to find early and curable cancer. However, the magnitude of the task, par- 
ticularly if projects large enough to be effective are started, the need for a 
far larger medical and technical personnel than is now available, and the ex- 
pensive nature of the program should all be recognized. What seems to us 
to be a more realistic approach to the problem has been the work of Rigler, 
Kaplan, and Fink‘ on the relationship between pernicious anemia and tumors 
of the stomach. Roentgen studies of the stomach with barium were done on 
211 patients with pernicious anemia. Eighty per cent had multiple examina- 
tions. Seventeen carcinomas and fifteen benign tumors were found. In other 
words, a disease which is known to predispose to cancer of the stomach was 
studied with a considerable degree of success. 

Of probably greater immediate importance is the ever-continuing propa- 
ganda with respect to the edueation of the public and physicians in early 
diagnosis and early treatment. The words, early diagnosis and early treat- 
ment, are in danger of becoming a trite phrase if they do not constitute one 
already. However, it is impossible to overemphasize the fact that a small 
early cancer is more favorable than a large late one. The educational litera- 
ture of such organizations as the American Cancer Society seems to be slowly 
taking effect upon the public. Increasing numbers of patients appear for ex- 


amination with symptoms that formerly might be considered insignificant. 
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It is true that many of the symptoms are eventually shown to be functional in 
origin and not organic, but this must be accepted as part of the problem. 

It is not as clear that educational efforts are producing as good effects 
on the physicians. The fatalistic attitude with which this disease has been 
viewed for sixty years is so deeply imbedded in the minds of not only the 
practicing branch of the profession but also the teaching that its conversion 
to an optimistic one may be a long and arduous task. Undoubtedly much of 
this pessimism originates in such illustrations as Chart 7, which show the 
insignificant percentage of the total patients that were able to be salvaged. 
Present and future education must be directed toward what has been shown 
in Chart 8. There is no hope of salvage unless the patient can reach the 
surgeon with a resectable tumor and then survive the operation. Every teach- 
ing aspect of the problem must be directed along channels that will emphasize 
these facts: only the radiologist and gastroscopist are in a position to make 
a diagnosis of early gastrie cancer, and early cancer is sometimes difficult to 
recognize roentgenologically ; the gastric series must be repeated at frequent 
intervals if it does not show a lesion and the clinical symptoms persist ; every 
possible patient should be sent to surgery from the extreme of what seems 
clinically to be a nonresectable tumor (if there are no demonstrable distant 
metastases) to a lesion that is only suspicious; and the patient has at least 
one chance in three of a long-term survival if the tumor is resectable and the 
patient survives the operation. 


SUMMARY 

1. A series of 208 patients with carcinoma of the stomach seen in the years 
1931 to 1940 is presented. 

2. Nine patients lived five years. This represents 18.7 per cent of those 


patients who had radical surgery and 30 per cent of the ones who survived 


surgery. Two other living patients have not yet passed the five year period, 


and one patient was lost in the follow-up. 

3. The great losses in carcinoma of the stomach are from inoperability, 
unresectability, and resection mortality. 

4. Edueational efforts must be directed along lines which will emphasize 
and re-emphasize the importance of operating upon the patient before the tu- 
mor becomes unresectable. 

5. If the patient survives the gastrectomy, he has one chance in three of 
surviving five years. 
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SPLENORENOPEXY IN ESSENTIAL HYPERTENSION 
Report oF THREE CASES 
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(From the Research Service, First [Columbia University] Division, Goldwater Memorial 
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¥ IS now generally accepted that bilateral constriction of the renal arteries 
results in a permanent elevation of blood pressure in experimental animals.” ° 
This hypertension may be reversed by unclamping one of the renal arteries, 
although the other artery is still constricted.’ The elevation of blood pressure 
caused by bilateral constriction of the renal arteries may also be lowered to 
normal by pexis between the spleen and one kidney, even though the constric- 
tion of both renal arteries is maintained.*:*'° A pexis between the omentum 
and kidney in dogs with bilateral renal clamps® or in man with hypertension” * ° 
produces only a slight temporary fall in blood pressure. In the dog, the differ- 
ence between splenorenopexy and omentorenopexy in lowering hypertension may 
be due to the greater vascularity of the spleen and, therefore, to greater col- 
lateral circulation in the pexis. Splenorenopexy in the dog with bilateral con- 
striction of the renal arteries produces a collateral circulation from the spleen 
to the capillaries about the convoluted tubules of the renal cortex.'? A similar 
tvpe of collateral circulation has been described following omentorenopexy in 
normal dogs.'' Beeause the collateral circulation goes to the convoluted tubules 
and not to the glomeruli in normal kidneys'! or those with constricted renal 
arteries,’° it seemed that splenorenopexy in man with essential hypertension 
might produce the same type of collateral circulation. If the reduetion in 
blood pressure of hypertensive dogs were due to the collateral circulation 
which follows splenorenopexy, similar effects might occur in essential hyper- 
tension. 

For this reason, it seemed important to test the effects of splenorenopexy 
in patients with essential hypertension, since this disease is usually progressive. 

Three patients with essential hypertension were selected for the operation 
of splenorenopexy. Their ages were 24, 30, and 32, respectively. Detailed 
studies of these patients ruled out the presence of glomerulonephritis, pyelo- 
nephritis, and adrenal, pituitary, or other intracranial tumors. The individual 
procedures and their results which established the diagnosis of essential hyper- 
tension are described in the case reports. These procedures were conducted 
while the patients were confined to bed during periods of four, eight, and 
sixteen weeks, respectively. Blood pressure was recorded about three times 


each week. In two instances biopsies of the kidneys were obtained during the 


Received for publication, Oct. 5, 1945. 


515 








516 SURGERY 


pexis operation and both showed the early afferent arteriolar lesions associated 


with essential hypertension. 

The technique of the operation was essentially the same as that reported" 
in the dog, which is as follows: 

The kidney and the spleen were mobilized so they were easily apposed. 
A cruciate incision, about 1 em, deep, was made in the kidney. The long 
axis ran over the convex surface from pole to pole. The shorter axis ran trans- 
versely at the midpoint of the longitudinal incision. The edges of this in- 
cision were undereut to give a flat raw surface. The spleen was incised from 
the free distal edge almost to the pedicle and undercut to give a flat surface 
the size of the eut kidney. The eut surfaces of spleen and kidney were then ap- 
posed and maintained in that position by means of three sutures of ribbon 
catgut. The catgut was brought through the substance of the kidney by 
means of a specially designed aneurysm needle to prevent its slipping off the 
rounded poles. It was then continued around the spleen between the vessels 
of the pedicle and the ends were fixed with a silk suture. The wide catgut 
was drawn tight enough to stop bleeding but not tight enough to cause pres- 
sure necrosis. 

The results were uniform. In none of the three hypertensive patients was 
the blood pressure reduced for more than three weeks. The patient (1. A.) 
who had lowered blood pressure for three weeks was severely ill at the time 
with pulmonary embolism and infarction. The other two showed a fall in 
blood pressure only during the operation. After the operation the patients 
have been seen for one year, two vears and ten months, and four years, re- 
spectively. 

CASE HISTORTES 

Case 1 (History No. 6329).—L. A., aged 24 years, was a married Negro woman, Her 
first admission was on June 18, 1940. She was discharged Noy. 15, 1940. 

The chief complaint was frequent headaches for fifteen years. Family history revealed 
that the mother and father were well, and the paternal grandmother had headaches and hyper- 
tension. 

Personal History.—The patient was born in North Carolina and has lived in New York, 
N. Y., since 1985, working as a laundress. She has been married eight years and has two 
children, 8% and 7 years old. One miscarriage was induced six years before. Prior to ad- 
mission she lost twelve pounds. 

Past Health and Illness.—Headaches, usually over the vertex of the skull, recurred for 
fifteen years. Relief was obtained with ‘‘ B.C. powders,’’ aspirin, walking about, and lately 
wearing glasses. The headaches were aggravated by menstruation, warm weather, smoking, 
alcohol, or eating pork or beef. They usually appeared late in the afternoon or evening. 
For several weeks the headaches were unilateral, involving the left side of the head, fore- 
head, and neck, Six years before admission she developed attacks of exertional dyspnea 
and substernal aches which have increased in frequency and severity. Five vears before 
she had a severe sore throat lasting one month. Three weeks after its onset the right foot 
swelled so that she could not wear a shoe. It required two months for the swelling of the 
foot to disappear. In March, 1940, at the Harlem Hospital, blood pressure and Wasser- 
mann test were normal. She returned to work but the headaches became worse. At the 
Metropolitan Hospital on June 18, 1940, blood pressure was 150/120; urine was normal. 
Red blood cell counts, serum nonprotein nitrogen, and proteins were normal. Electroeardio- 
grams showed inversion of T,, T,, and T, with left axis deviation. Diastolic pressure was 
usually over 100, She was transferred to the Research Division on Aug. 29, 1940, 
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Physical Examination.—Temperature was 98.6° F.; pulse, 90; respirations, 20; blood 


pressure, 138/94. The positive findings were as follows: (1) The patient was a well 


developed, well-nourished, young woman who appeared well. (2) Slight narrowing of the 


arterioles of the eye grounds without exudation or hemorrhages was present. (3) The 
point of maximum impulse of the heart was 11 cm. to the left of the midline in the fifth 
intercostal space. The aortic second sound was accentuated. (4) The cervix was lacerated 
and the uterus was retroverted. 

Laboratory Data.—Red blood cells were 4,530,000; hemoglobin, 91 per cent; white 
blood cells, 10,400; polymorphonuclears, 63 per cent; lymphocytes, 55 per cent; monocytes, 
2 per cent; eosinophiles, 2 per cent. Blood: Glucose 77 mg. per cent; nonprotein nitrogen 
27 mg. per cent; serum cholesterol 210 mg. per cent; serum albumin 4.8 per cent; globulin 
2.9 per cent. Urine: Specific gravity 1.010 to 1.027; albumin 0; glucose 0. Addis counts: 
Red blood cells less than 1,000,000; white blood cells less than 1,000,000; casts less than 
50,000; urea clearance 103 per cent of normal; phenolsulfonphthalein SO to 90 per cent 
excretion in two hours. Mosenthal concentration test showed urine specific gravity 1.021 
to 1.028; basal metabolic rate was —16 to —18; antistreptolysin titer ranged between 111 to 
144 units. Kahn precipitation was 2+; roentgenogram of chest was normal; electrocardio 
gram showed T, inverted and small, T,, T,, and T, diaphasic. Retrograde pyelogram showed 
slight dilation of the right pelvis and calices but no caleuli. The small degree of dilatation 
of the right pelvis was thought to be due to distention with the dye. Infusion with 1,500 
cc, of saline solution using the method of Caughey was followed by a maximum rise of 
65 mm. of H,O above the initial venous pressure and by a 22 per cent fall in vital capacity. 
This was interpreted as indication of a decrease in cardiae reserve. By the cold pressor 
test, initial blood pressure Was 150/110; after one minute of immersion of hand in eold 
water (4° C.) blood pressure was 200/160. 

Course.—For two weeks the patient was treated with 30 mm, of saturated solution of 
potassium iodide because of a 2+ Kahn precipitation test. While in bed for one month she 
showed no improvement in blood pressure, which on thirty-one examinations ranged from 
138/94 to 190/125. On Nov. 15, 1940, she was discharged to the Presbyterian Hospital 
where a splenorenopexy was performed, Dee. 2, 1940, by one of us (D. M. W.) and Dr. Allen 
O. Whipple. Blood pressure before the operation was 170/118; Kline test, 3+; Wasser 
mann, 1+. The course was precarious for three and one-half weeks after the operation. 
On the eighth day there were signs of pulmonary embolism and infarction of the lower 
lobe of the left lung. During the stormy postoperative period of three and one-half weeks 
the blood pressure ranged between 100 to 110 systolic and 70 to 80 diastolic. For three 
days before discharge, which was five weeks after the operation, her blood pressure was 
recorded as 112 to 124 systolic and 90 to 92 diastolic. The patient was discharged from 
the Presbyterian Hospital on Jan. 6, 1941. 

She was readmitted to the research division three times for further study. The first 
stay from Jan. 14 to March 23, 1941, followed her transfer from the Presbyterian Hospital. 
On the day of admission the blood pressure was 150/106. During her stay of ten weeks 
the blood pressure did not vary significantly from this level. In spite of the persistent 
hypertension, the headaches had diminished in frequency. There were no significant car- 
diac or urinary changes. On Feb. 17, 1941, an intravenous pyelogram showed no abnormal 
changes. Four days later the patient developed the signs of catarrhal jaundice which 
cleared after three weeks. The blood pressure did not fall during the period of jaundice. 

Her second readmission was from Nov. 10 to 17, 1941, for the termination of a five 
and one-half month pregnancy. The operation was subsequently performed at Welfare 
Hospital. Blood pressure was 156/116 at this time. In the nine-month interval between 
this and the previous stay in the hospital, blood pressure ranged from 165 to 185 systolic 
and 110 to 120 diastolic. The urine contained + albumin without cellular elements. Hyster- 
ectomy was followed by no significant changes in blood pressure. During the operation the 
spleen and left kidney were found to be firmly adherent to each other. Both organs were 
soft and appeared viable. Phenolsulfonphthalein test on Nov. 17, 1941, showed 95 per 
cent excretion in two hours. Kahn precipitation test was negative. 
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The third readmission was from March 16 to April 2, 1942. For three months before 
she had had nocturia three to four times nightly and intractable headaches. Bed rest was 
associated with disappearance of the headache. Urine function tests were normal accord- 
ing to phenolsulfonphthalein excretion of 90 per cent in two hours; urine specific gravity 
was 1.028; albumin, 0; red and white blood cells and casts negative; urea clearance was 
77 per cent of normal and blood urea nitrogen, 8.7 mg. per cent. Blood pressure range 
was 150 to 180 systolic and 100 to 110 diastolic. 

This patient was last seen on Nov. 30, 1944, approximately four years after the opera- 
tion, when her blood pressure was 190/130. Headaches and exertional dyspnea were the 
dominant symptoms. Examination of the urine revealed 3+ albumin, two to three red blood 
cells per high-power field, and a rare granular cast. The blood count, sedimentation rate, 
and nonprotein nitrogen were normal. 

Biopsy Specimens.—There was no specimen of renal tissue. However, the tissues of 
the uterus and of all the organs of the fetus, which included heart, aorta, lungs, spleen, 
liver, pancreas and gall bladder, adrenals, thyroid, testes, brain, pituitary, thymus, and 
spinal cord showed no vascular alterations. 

In summary, splenorenopexy was performed on a woman of 24 years with about nine 
months of observed hypertension. Renal function tests were within the normal range. 
For three weeks after the operation the blood pressure was within the normal range but 
this period was associated with pulmonary embolism and infarction, hemothorax, and pneu- 
monia. Thereafter, the blood pressure returned to the preoperative level. In the past two 
of the four postoperative years the level of the blood pressure has gradually risen beyond 
that of the preoperative period. 


Case 2 (History No. 2704).—E. E., a 30-year-old married man, was a white American, 
metal worker. He was admitted March 10, 1941, and discharged March 14, 1941. His chief 
complaint was palpitation and sense of suffocation for two years. Family history revealed 
that the patient’s mother died of pulmonary tuberculosis at the age of 31 years. Father 
and sister were well. 

Personal History—The patient was born in New York, N. Y. and has always lived 
there. He has been married eight years. He drinks six cups of coffee daily and takes 
‘“‘nerve’’ pills. In addition, the patient has consumed fairly large amounts of alcohol for 
the past five years. 

Past Health and Illness ——He has three to four colds a year. He had scarlet fever at 
9 years of age, without sequelae. Sinusitis with headaches was present for several years. 

Illness at Time of Admission.—For three or four years he had been ‘‘nervous.’’ This 
was aggravated by the loss of his job. Episodes of palpitation and suffocation were noted 
about one and one-half years before and in May, 1940, he was told by a doctor that he 
had an elevated blood pressure. For about two years he had spots before his eyes, blurred 
vision, and an inability to read print. At Manhattan Eve and Ear Hospital he was told 
that he had optic neuritis. 

Physical Examination.—Temperature was 99.6° F.; pulse, 92; blood pressure, 170/120. 
The positive findings were as follows: (1) The patient was a well-developed but poorly nour- 
ished, young adult man, who did not appear ill. (2) The eye grounds revealed poorly defined, 
hazy dises indicating optic atrophy. (38) The arterioles appeared normal. No exudate or 
hemorrhages were visible. (4) Many teeth were missing. (5) The heart was overactive, but 
not enlarged. The aortic second sound was accentuated. 

Laboratory Findings.—Roentgenogram of the chest showed a normal cardiac shadow. 
Red blood cells were 4,940,000, hemoglobin 99 per cent, white blood cells 13,000, polymorpho- 
nuclears 65 per cent, lymphocytes 26 per cent, monocytes 6 per cent, basophiles 1 per cent, and 
eosinophiles 2 per cent. Blood glucose was 102 mg. per cent, creatinine 1.2 mg., urea nitrogen 
12 mg. per cent, cholesterol 250 mg. per cent, serum albumin 4.8 Gm, per cent, globulin 2.5 
Gm. per cent, nonprotein nitrogen 26 mg. per cent. Urine: Specific gravity was 1.002 to 1.020, 
albumin 0 to +, glucose 0; Addis counts: Red blood cells less than 1,000,000, white blood cells 


less than 1,000,000, casts less than 30,000. Blood Wassermann was negative. 
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Course.—The second admission was March 20 to May 24, 1941. Blood pressure during 
the following nine weeks of bed rest varied between 135 to 170 systolic and 95 to 110 diastolic. 
Phenolsulfonphthalein excretion was 85 per cent in two hours. Urea clearance was 101 per 
cent of normal. Electroecardiogram on March 24, 1941, showed a well-marked left ventricular 
preponderance, Retrograde pyelogram, April 2, 1941, showed normal renal pelves. There 
was acute angulation between the right pelvis and ureter. This procedure, repeated on 
May 14, 1941, revealed a normal right renal tract. Cold pressor test before the operation 
showed the blood pressure increase from a base of 150/100 to 200/180 in one minute. The 
patient was transferred to the Presbyterian Hospital where a splenorenopexy was per- 
formed by one of us (D.M.W.) and Dr. Whipple. Pneumonia developed on the fourth 
postoperative day and the wound was disrupted. This was closed under local anesthesia, 
and the fever and cough subsided with the administration of sulfadiazine. He was dis 
charged from the Presbyterian Hospital] on the twenty-ninth postoperative day. 

The third admission followed his discharge from the Presbyterian Hospital and 
lasted only one day, from June 24 to June 25, 1941. Blood pressure was 145/100. 

The fourth admission was Oct. 3 to Oct. 15, 1941. Blood pressure was 146/96. The 
urine showed a specific gravity of 1.017, albumin +, and no cells or casts in the sediment. 
After a week he was discharged to return for the fifth admission on Oct. 29, 1941, when he 
left the same day. The sixth admission was April 15 to May 21, 1942. There was a mini- 
mal ankle edema for about one week before admission, along with exertional dyspnea. After 
one day of bed rest the edema disappeared. April 16, 1942, serum nonprotein nitrogen was 
28 mg. per cent, cholesterol 196, serum albumin 4.4 Gm. per cent, globulin 1.4 Gm. per cent, 
phenolsulfonphthalein 80 per cent excretion in two hours, urea clearance 64 per cent of 
normal, urine albumin +, with no cellular elements in the sediment. 

He has been seen on eleven occasions since his discharge, the latest examination having 
been on April 15, 1944. His pressure ranges between 140 to 170 systolic and 96 to 116 
diastolic. He is working again and his symptoms are similar to those experienced before the 
operation, 


Biopsy Specimens.—May 26, 1941, the arterioles of the spleen and kidney showed intimal 


thickening due to the presence of an acidophilic hyaline material. There were no proliferative 
lesions in the glomeruli, or changes in the basement membranes of the tufts. The tubules 
and interstitial tissue as well as the medium-sized arteries were unaltered, 

In summary, a splenorenopexy was performed on a 30-year-old man who had had the 
signs and symptoms of essential hypertension for about two years. The renal changes as 
observed in the biopsy were consistent with this diagnosis. There was no lowering of the 
blood pressure for two years and ten months after the pexis was made. For a short time 
there was some relief from his presenting symptoms of palpitation and dyspnea. 

CasE 3 (History No. 129808).—E. K. was a white, American, housewife, aged 32 years. 
She was admitted March 12, 1941, and discharged July 15, 1941. 

Her chief complaints were daily headaches and a known high blood pressure for five 
months. Family history revealed that her mother had died at 42 years of age following a gall 
bladder operation; her father was killed in an accident; one sister had high blood pressure, 
two sisters and three brothers were well. 

Personal History.—She has always lived in New York, N. Y. Her husband, to whom 
she has been married sixteen years, was well. Miscarriages occurred at one, two, and five 
months, respectively, and she has no children. She gained seventy pounds during the two 
years before admission; upon entering the hospital her weight was 203 pounds. 

Past Health and Illness.—She has colds two to three times a year. Scarlet fever oc- 
curred at the age of 7 years, without sequelae, diphtheria at the age of 14, erysipelas at the 
age of 11. Various operations of the following nature were performed: tonsillectomy at the 
age of 12 years, appendectomy at the age of 17, removal of Fallopian tubes at the age of 18, 
hysterectomy for fibroid at the age of 25, drainage of left ear abscess at the age of 26, hernia 
repair at the age of 27, repeat tonsillectomy at the age of 30. 
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Illness at the Time of Admission.—For twelve years she had had occipital headaches 


occurring every two to three weeks. Nervousness had been present for five years. Ankle 


edema lasting two weeks occurred in 1936 and disappeared after one week of thyroid adminis 
tration. Orthopnea of two years’ duration has required two pillows for comfort. Severe 
dyspnea from climbing one-half flight of stairs has been more severe with a recent gain of 
sixty-seven pounds. In 1938 the blood pressure range was said to be 118 to 210 systolic 
and 70 to 78 diastolic. In 1939, it was observed at 184/128. Blurred vision was present for 
six months. Glasses improved her vision, During the last five months she had six epistaxes. 
Five months before admission there was a sudden severe pain in the right eye associated with 
ecchymosis of the right conjunctiva. Blood pressure at that time was 230/170. 

Physical Examination.—Temperature was 98.8° F.; pulse, 83; respiration, 20; blood 
pressure 236/152. The positive findings were as follows: (1) The patient was a very obese 
woman who was in no distress. (2) There was an increased amount of hair present on the 
chin, upper lip, forearms, and legs. (38) The eve grounds revealed arterial narrowing with 


the ‘‘silver wire’’ light reflex, and small deposits of dark brown pigment immediately 
lateral to both optie dises. (4) The heart was not enlarged. There were midline and 
right lower quadrant postoperative sears. The question of Cushing’s syndrome was 
raised, but could not be substantiated. 

Laboratory Findings.—Red blood cells were 5,600,000, hemoglobin 114 per cent, white 
blood cells 13,000, polymorphonuclears 63 per cent, lymphocytes 24 per cent, monocytes 10 
per cent, basophiles 1 per cent, eosinophiles 2 per cent. Urine: Specific gravity was 1.010 
to 1.026; albumin, 0 to +; sugar, 0; rare red and white blood cells, Addis counts: Red blood 
cells usually less than 1,000,000, white blood cells less than 1,000,000, casts less than 30,000. 
Blood glucose 95 mgm. per cent, urea nitrogen 15.5 mg. per cent, cholesterol 292 mg., 
serum albumin 4.8 Gm. per cent, globulin 2.3 Gm., phenolsulfonphthalein excretion 90 
per cent in two hours, basal metabolic rate +1, serum calcium 9.7 mg. per cent, phosphorus 
3.8 mg. per cent, phosphatase 3.6 Bodansky units, urea clearance 106 per cent of normal. 
Electrocardiogram: Diphasic T in Lead I with moderate slurring of QRS complex in the first 
three leads. Roentgenograms of skull and sella tursica, chest, and abdomen were normal. 
Retrograde pyelogram was normal. 

Course.—On a diet of 900 to 1,200 calories daily the patient’s weight declined to 165 
pounds during her stay of seventeen weeks in the hospital. Blood pressure varied from 145 
to 220 systolic and from 90 to 165 diastolic during the stay. The headaches appeared to be 
improved by the administration of benzedrine in 5 mg. doses. The injection of typhoid vac- 
cine intravenously had no influence on the blood pressure although it elevated the temperature 
to a maximum of 103° F. for three days. She was discharged to the Roosevelt Hospital, which 
she entered Sept. 19, 1941. A splenorenopexy was performed by one of us (D. M. W.) on 
Nov. 27, 1941. Although the blood pressure fell to 180/80 a few hours after the operation, 
it returned to 170/104 the next day. The temperature rose to 104.2° F. on the third day and 
returned to normal after twelve days. Blood pressure during the next three months varied 
from 140 to 190 systolic and 90 to 120 diastolic. There were no significant changes in the 
urine sediment. Since operation the headaches have not been reduced. Blood pressure on 
Sept. 4, 1942, was 240/150. There was no follow-up. 

Biopsy Specimens.—Biopsy of the kidney showed intimal thickening of some of the 
afferent glomerular arterioles with a pink-staining hyaline substance. An occasional glomeru- 
lus had hyaline thickening of a portion of a loop. No adhesions, or crescent or epithelial pro- 
liferations were seen in the g!tomerular tufts. The convoluted tubules contained a granular 
precipitate although the lining epithelial cells were unaltered. The spleen showed hyaline 
thickening of the intima of the arterioles. The medium-sized arteries were unaltered. 

In summary, the patient was a woman of 32 years, with a history of many operations. 
Hypertension was discovered about one year before splenorenopexy. Biopsy of the kidney was 
characteristic of early arteriolar sclerosis. For one year following splenorenopexy there was 


no decrease in blood pressure or relief from other symptoms, 
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DISCUSSION 


There have been reports of unsuccessful attempts to lower the blood pres- 
sure of patients with hypertension by fusing the omentum and kidney.’ In 
the dog, omentorenopexy was also without permanent effect on the hyperten- 
sion following renal ischemia resulting from bilateral constriction of the renal 
arteries... The temporary effect of omentorenopexy on the hypertension of 
dogs with renal ischemia contrasts with the permanent effect of splenoreno- 
pexy which lowers the blood pressure in such hypertensive dogs. The differ- 
ence observed between the two operations in dogs is probably due to the 
ereater collateral circulation produced by splenorenopexy than by omento- 
renopexy, since the tissue of the spleen is much more vascular than that of the 
omentum. 

There is good evidence of ‘‘essential’’ hypertension in two of the three 
patients on whom the splenorenopexy was performed. This evidence rests not 
only on the clinical and laboratory data but also on the characteristic arteriolar 
thickening of the kidney vessels observed in the biopsies. Failure to lower the 


hypertension by splenorenopexy in these patients suggests several possible 
explanations, none of which can be proved at present. The pexis may not have 
produced a collateral circulation between the spleen and kidney. However, 
the operation in man was identical with that performed in the dog. The 
amount of renal and splenie parenchyma apposed by the operation in man was 
comparable to that in the dog. Whether a collateral circulation between the 
spleen and kidney was functioning in these patients can be proved only by 


removal and examination of the fused organs. 
CONCLUSION 


Splenorenopexy which had resulted in a lowering of the blood pressure to 
normal in hypertensive dogs with bilateral constriction of the renal arteries 
had no significant effect on the blood pressure of three patients with ‘‘essen- 
tial’? hypertension. 
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PAROXYSMAL HYPERTENSION DUE TO ADRENAL MEDULLARY 
TUMOR (PHEOCHROMOCYTOMA) 


SUCCESSFUL OPERATION 


A. DE Vries, M.D.,* F. Manpi, M.D..+ M. RacHMILEvitz, M.D.,* 
AND H. UnGar, M.D.,i JERUSALEM, PALESTINE 


RAENKEL,' in 1896, published the autopsy findings on an 18-year-old girl 
with a tumor of the adrenal gland associated with marked cardiae hyper- 
trophy. For a number of years, the girl had been suffering from headache, 
vomiting, and palpitations. The tumor was diagnosed as an angiosareoma. In 
1897, Neusser? reported two cases which clinically had shown the picture of 
carcinom- 


ee 


‘cerebral hemorrhage’’ and ‘‘contracted kidney.’’ On autopsy a 
atous change’’ of the suprarenal gland was found and it was concluded that 
hyperfunction of the adrenals with an excessive outpour of adrenaline had 
led to the atherosclerotic changes. Wiesel,> in 1907, published the autopsy 
findings on a 2-year-old child, consisting in a chromaffin tumcr of the adrenal 
medulla accompanied by diffuse atherosclerosis. Paroxysmal hypertension as 
a characteristic of chromaffin tumor of the adrenal medulla was for the first 
time referred to by Labbé, Tinel, and Doumer,* in 1922. The first case in 
which a correct diagnosis had been followed by successful operation was re- 
ported by Pinkoffs and Shipley’ in 1929. Since that time the clinical diagnosis 
of the disease has frequently been made and successful operative removal of 
the tumor has also been reported. 

In the following case report, paroxysmal hypertension due to the presence 
of a tumor of the adrenal medulla (pheochromocytoma) is reported upon, in 
which operation was successfully performed. 


CASE REPORT 


A 33-year-old Army physician was admitted to the hospital Nov. 1, 1944. When he 
was 6 years old he had had scarlet fever, at the age of 12 catarrhal jaundice, and at the 
age of 28 retrotonsillar abscess which had been followed by transitory albuminuria. Dur- 
ing the last six to seven years, the patient had noted increased perspiration appearing sud- 
denly for no apparent reason. 

Two years prior to his admission, the patient had started having spells of palpitation, 
shortness of breath, and severe perspiration following slight exertion. During the last 
year, these attacks had become more frequent and had increased in severity. They would 
appear once in two to three weeks and were characterized, in addition to the aforementioned 
symptoms, by severe cough with mucous expectoration. The length of the attack varied 
between one to two hours. Although he was able to attend to his duties in the Army, his 
physical fitness became greatly reduced. 

On two occasions, in 1939 on entering the Army, and at the end of 1941, physical 


examination revealed no abnormal findings. 
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In July, 1944, the patient suddenly noticed that vision of the right eye became 
blurred. Two days later, he developed a facial paralysis on the right side. Ophthalmo- 
scopic examination made in September, 1944, revealed the presence of retinitis. At that 
time his blood pressure was 130/80. The urine contained traces of albumin and no sugar. 
He was admitted to a military hospital where, on one occasion, the blood pressure was 
found to be 190/110. 

Oct. 12, 1944, he was admitted to a civilian hospital with acute congestive heart fail- 
ure, the systolic blood pressure fluctuating between 220/170. For the first time, sugar was 
now detected in the urine. He received intravenaus strophanthin injections with good effect. 

On Nov. 1, 1944, when he was admitted to our hospital, he was found to be a medium- 
sized man in good nutritional condition. The skin showed slight pallor and a_ brownish 
pigmentation. There was no peripheral edema. Evidence of right facial paralysis, involv- 
ing all divisions, was still recognizable. The heart was found enlarged to the left, with 
gallop rhythm and a loud systolic murmur over the apex. The blood pressure was 250/180. 
There were moist rales over the bases of both lungs. The edge of the liver was two finger- 
widths below the costal margin. The lower pole of the right kidney was palpable. The 
patellar reflex was exaggerated on both sides. The urine contained albumin and sugar. 
The hemoglobin content of the blood was 10.5 mg. per cent, erythrocytes 4,420,000 e.mm., 
leucocytes 15,200 e.mm. The sedimentation rate was thirty minutes (Linzenmeier’s method). 
The Wassermann reaction of the blood was negative. Blood urea was 42 mg. per.cent; uric 
acid, 4.8 mg. per cent; fasting blood sugar, 218 mg. per cent; blood cholesterol, 400 mg. 
per cent; total protein, 8.2 mg. per cent (albumin, 5.7; globulin, 2.6 mg. per cent). The 
maximum specific gravity of the urine (not containing sugar) was 1023. The urea clear- 
ance test was 47 per cent (standard clearance). The eye fundi showed the findings typical 
of hypertensive neuroretinopathy: papilledema, constricted arteries with arteriovenous com- 
pression, multiple retinal hemorrhages, and exudations. 

Development and Later Findings.—Every morning, usually after he had washed and 
shaved, but occasionally also before arising, the patient developed the following symptoms: 
palpitation with foreeful and rapid heartbeat, throbbing occipital headache, enormous 
sweating, and shortness of breath, occasionally also nausea and vomiting. Sometimes these 
spells were accompanied by the signs of acute pulmonary edema. The blood pressure read- 
ings during these paroxysms which lasted from one to three hours, were: systolic, 280 up 
to over 300; diastolic, up to 180 mm. Hg. After such an attack, the patient was prostrate 
and exhausted and his blood pressure varied, in the interval between paroxysms, between 
170/180 and 130/90. 

In view of the marked fluctuation of the blood pressure, together with the attacks 
of tachycardia, perspiration, and hyperglycemia, a tentative diagnosis was made of tumor 
of the adrenal medulla, and a thorough examination made of the kidneys. Pyelography 
failed to reveal any abnormality nor did tomographic radiography yield, at first, additional 
information. Manual pressure on the left kidney region caused no rise in blood pressure, 
while on the right side, the tenderness of the congested liver forbade the performance of 
this test. No attempt of perirenal insufflation was made but instead it was decided to 
proceed to an exploratory operation. 

Dec. 4, 1944, the left adrenal region was explored by retroperitoneal approach with 


the patient under ether anesthesia. The suprarenal gland was found to be normal and 
was, therefore, left untouched. The left splanchnic nerve was resected. 


On the first two days after the operation, a temporary drop of the blood pressure was 
noted, but after that period the usual fluctuations reappeared. During paroxysms the 
blood pressure rose to 280/150, while in the interval readings were normal (130/90). 

On Jan. 15, 1945, operation was performed on the right side, by one of us (F. M.). 

Operation.—The operation was performed under ether anesthesia. The incision was 
made just below and parallel to the twelfth rib, starting at the posterior axillary line, 
reaching up to the tip of the twelfth rib. Access to the retroperitoneal space was easily 
obtained and there a tumor, the size of a tangerine, of soft consistency was felt, attached 
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to the upper portion of the right kidney. Quite a number of arteries and veins of wider 
and smaller caliber were proceeding to this growth which, no doubt, belonged to the adrenal. 
The vessels were carefully ligated without any considerable hemorrhage occurring. While 
the tumor was easily detached from the kidney, its upper pole presented a few stronger 
adhesions to the diaphragm which had to be dissected off partly by sharp, partly by blunt, 
instruments. 

On the whole, the tumor was sharply outlined and could be removed in toto in its 
capsule. All layers were then closed and a rubber drain introduced and left in place for 
twenty-four hours. 

At the beginning of the operation the blood pressure was 140/90. Manipulations on 
the tumor in situ caused an increase in the systolic blood pressure to 300. Immediately 
after the operation it dropped to 105. After intravenous injection of 4% mg. of epinephrine, 
the systolic blood pressure rose again to 300. This rise, however, lasted but a few minutes 
and was followed by another drop to 65/0, the patient now being in a state of shock. Dur- 
ing the following two days, an intravenous drip of saline solution containing 6 mg. adrena- 
lin in all was given, in addition to intramuscular injections of adrenal cortex extract 
(supracort 9 ¢c.c.). After three to four hours, the blood pressure increased to 105/75 and 
could be maintained at that level. 





Pig. i. 


Pathologic Examination of the Tumor.—The specimen was a round tissue mass weigh 
ing 95 Gm. and measuring 6 by 5.5 by 4 em. in diameter (Fig. 1). The mass was of a 
rubberlike consistency. Cut surfaces showed a moist tissue which was of a greyish-brown 
or cyanotic-reddish color. Underneath the fibrous capsule there were several islets of 
brightly yellowish cortical tissue. 

Microscopy.—Sections from the central mass of the tumor were composed of epithelium- 
like cells, approximately the size of liver cells. They formed solid nests within a stroma 
consisting almost entirely of discrete fibrous septa or narrow blood capillaries (Fig. 2). 
In some areas the capillaries displayed sinusoid dilatation which sometimes occupied a 
larger portion of the tissue than the cellular component. Adjacent to wider capillaries the 
tumor cells were elongated and presented a radial arrangement converging toward the 
capillary lumen. The nuclei were clear, vesicular, and surrounded by a dark nuclear mem- 
brane. Rarely, single giant nuclei were seen or larger cells containing two to six nuclei of 
the deseribed type. On staining, the cytoplasm was moderately eosinophilic. After fixa- 
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tion in Orth’s solution, a distinct chromaftin reaction was noted in the cytoplasm of the 
tumor cells as well as in the sparse fibrous stroma which stained diffusely brown or con- 
tained scattered brown droplets. 

All over the tumor ganglionic cells were scattered, isolated, or in groups of two or 
three. 

Anatomic Diagnosis.—Pheochromocytoma of suprarenal medulla. 

Chemical Examination.—Immediately after extirpation, a specimen of the tumor was 
submitted for chemical determination of the adrenaline content. 

By the colorimetric method (Ewin’s test in buffered solution) approximately 2 mg. 
of adrenaline per gram of tissue were determined, corresponding to approximately 190 mg. 


of adrenaline for the tumor as a whole.t 





Fig. 2. 


After his discharge from the hospital the patient was examined at frequent intervals 
up to the date of the writing of this report (July 12, 1945). Clinical, ophthalmoscopic, and 
laboratory findings during that seven months’ period were as following: The patient’s 
general condition improved markedly, his appetite was better, he gained in weight, and 
felt physically fitter. Not a single paroxysm of the type described had occurred since 
the operation. Tachycardia and perspiration disappeared. The blood pressure, taken on 
many occasions, varied between 130/90 and 120/85. The gallop rhythm as well as the 
systolic murmur had disappeared. 

The electrocardiogram which, prior to the operation, had shown diphasic T waves in 
all leads with lowered S-T, and S-T, showed (on July 12, 1945) the same pattern in Lead I, 
while in Lead II 8-T was only slightly lowered. In Lead III, S-T was isoelectric and 
there was a positive T wave. 

The x-ray of the heart which, prior to the operation, had shown enlargement espe 
cially to the left, with associated enlargement of the great blood vessels, did not show 
any appreciable change after the operation. 


*The chemical examination was performed by Dr. G. Brueckmann of the Section of 
Pharmacology, Department of Applied Physiology, Hebrew University. 

+The normal adrenaline content per gram of adrenal medulla (wet) is given as about 
0.4 mg. (Belt and Powell®). Values up to 20 mg. of adrenaline per gram of tumor tissue have 
also been reported. 
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Eye Fundus.—As early as ten days after the operation, papilledema showed signs of 
regression and the large retinal hemorrhage began to be absorbed. This improvement con- 
tinued and, on February 18, almost complete absorption had taken place. There was no 
change in the vascular findings. On May 13, papilledema had practically disappeared and 
there was no longer any evidence of hemorrhage in the retina. The blood vessels showed 
no improvement and the degenerative patches remained unchanged. The same findings were 
obtained on July 10, 1945. 

Laboratory Findings.—Glycosuria and hyperglycemia disappeared completely in the 
course of time, after the highest blood sugar level recorded during paroxysm prior to the 
operation had been 304 mg. per cent, while between attacks it had dropped to as low as 
66 mg. per cent. After the operation, the fasting blood sugar level was within normal 
limits. The blood sugar tolerance curve also showed normal values (February 25). The 
cholesterol content of the serum which, prior to operation, had amounted to 400 mg. per 
cent gradually came down to reach a level of 253 mg. per cent on May 16 and 220 mg. per 
cent on July 12. Albuminuria which, before the operation, had been of a marked degree, 
disappeared completely. The maximum specific gravity rose from 1023 before operation 
to 1028 on July 12. The urea clearance test which, prior to the operation, had been in- 
dicative of a reduced kidney function (47 per cent) now, 6 months after operation, yielded 
normal values (72 per cent, standard clearance). 


COMMENT 


The characteristic clinical manifestations of pheochromocytoma are par- 
oxysms of hypertension accompanied by headache, palpitations, perspiration, 
nausea, and occasional vomiting. These paroxysms, as a rule, occur in the 
morning usually after the patient has washed or shaved. In exceptional cases, 
the vascular changes may lead to persistent hypertension (Thorn and Hindel') 
with severe involvement of the eyes, the heart, the brain, and kidneys, and 
the clinical syndrome of malignant hypertension may develop (Kremer® and 
our own case). Some of the cases present paroxysmal hyperglycemia and 
glycosuria (Labbé and associates‘). In our patient the hyperglycemia and 
glycosuria which were present showed no parallelism to the height of the blood 
pressure. 

The diagnosis of pheochromocytoma can be verified by x-rays.  Intra- 
venous and retrograde pyelograms may show displacement of the kidney and 
distortion of the kidney pelvis and calices. If the tumor is small it can only 
be visualized by perirenal insufflation (Cahill*), a procedure that is, however, 
occasionally followed by undesirable side-effects and, therefore, dangerous 
(MaeCullagh and Engel'’). In a review of the cases of pheochromocytoma 
published in the literature by Biskind, Meyer, and Beadner'! the results of 
the visualization methods are summarized in Table I. 

In our case, the plain picture and pyelograms revealed no abnormal find- 


ings. Although tomography was tried, owing to lack of experience with this 





TABLE I 





NUMBER OF CASES 
POSITIVE RESULTS NEGATIVE RESULTS 


Plain picture 3 6 
Intravenous pyelography - 7 
Retrograde pyelography 4 4 
Perirenal insufflation 4 l 
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new method, the tumor could not be visualized and exploratory operation had 
to be resorted to. <A careful study of the films after the operation quite 
clearly disclosed the presence of a round shadow above the right kidney (see 
Fig. 3), showing the tomogram focused at a distance of 13 em. from the back. 
(Note the round shadow in the right paravertebral subdiaphragmatic region. ) 

From this experience it appears that the method may prove the surest 
and safest means of diagnosing a suprarenal tumor and should, therefore, be 
employed in similar cases. 

Among other diagnostic measures, manual pressure on the region of the 
kidney may be tried, pressure on the affected side being likely to produce a 
typical paroxysm of hypertension (MacKenzie and McEachern’). 

Pharmacologic tests have also been devised as a means to diagnose a 
pheochromocytoma. Beer, King, and Prinzmetal'® made determinations of the 
adrenaline level of the blood by perfusing a rabbit’s ear and Strombeck and 
Hedberg™ did the same by chemical methods. Although they reported hyper- 
adrenalinemia for their cases, the results are likely to be inconstant (Biskind 


and associates'!) and the procedure is not simple. Recently, a new test method 
has been described by Roth and Kvale,'* consisting in the intravenous injee- 


tion of 0.05 mg. of histamine which induces typical paroxysms of hypertension 
in patients with pheochromocytoma. The method is based on the fact that the 
denervated cat’s pupil is dilated by histamine only in the presence of the 


adrenal glands. It is assumed that the injection of histamine causes an out- 
pouring of adrenaline from the adrenal medulla (Kellaway and Cowell, quoted 
by Roth and Kvale'’). An excessively high potassium level in the serum of 
patients suffering from pheochromocytoma has been ascertained by MacQuarrie 
(quoted by MacKeith and MacKeith'®). Where all these methods fail to verify 
the diagnosis of pheochromocytoma, the clinical symptomatology alone may be 
considered sufficient reason to justify an exploratory operation. In the ease re- 
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ported by Bauer and Leriche,'"* similarly to our own, the patient was first oper- 
| ated upon on the wrong side. In cases reported upon by Binger and Craig,'* 
MacKenzie and MeKachern,'? and MacKeith and MacKeith'® the tumor was also 
located by exploratory operation only, and successtully removed. 






Where conditions are unclear, as in the case referred to, Young’s method 
toad 






may be recommended, which enables exploration of the suprarenal regions on 





both sides from one and the same incision. 





The removal of the tumor is attended with the risk of two serious com- 





plications. First, during the manipulations on the tumor, an excessive rise of 






the blood pressure may occur (Strombeck and Hedberg’! and our own case) 






Which is only forestalled by operating very carefully, without tearing of the 






capsule, and by dissecting the tumor as rapidly as possible. The second and 





far more dangerous risk attending the operation is a sudden and excessive 






drop of the blood pressure and shock after removal of the tumor. According 






to Biskind and his co-workers' shock occurred during or after the operation 






in eighteen out of a total of twenty-nine cases of pheochromocytoma (very 





severe in fifteen and only slight in three). In practically all cases in which 






death occurred during or after the operation it’ was apparently a result of 





shock due to a sudden decrease on the adrenaline level of the blood. The treat- 
ment, devised by Pinkoffs and Shipley® for this shock during or after opera- 
tion consists of administration of epinephrine. It may be given in an intra- 













venous drip of saline solution. The dose and the length of time during which 






administrations should be continued depends on the level of the blood pressure. 






It has been pointed out (MacKenzie and McEachern'*) that the effect of 
epinephrine may wear off with continuation of the treatment. Strombeck and 
and MacKeith'® gave cortical 







Hedberg,'* Van Epps, Hyndman, and Greene,” 
hormone preparations and salt solutions with good effect. Preoperative treat- 






ment with salt and cortical hormone has also been recommended (Biskind and 






associates''). 





In our case, epinephrine was given as an addition to an intravenous drip 





of saline solution for one and one-half days following the operation, the amount 





administered totaling 6 mg., in addition to 9 ¢.c. of supracort. The blood pres- 






sure which, immediately after the operation had come down to the excessively 






low level of 65/0, was by this therapy kept within normal limits (105/75). 






RESULTS 










The results of this operation are reviewed by Biskind and his co-workers."! 
Including the case observed by these authors, twenty-nine patients had been 





operated upon up to 1940. Eight more cases were added to this list by Mace- 






Keith,’® including one of his own. Since then, seven additional cases have been 
reported upon (MacCullagh and Engel,'® Thorn and Hindel,’ Hyman and 


Mencher,*' Tennenbaum,*? and Kenyon**) so that the operation was performed 







on a total of forty-five patients with pheochromocytoma (including the one 
referred to previously). Of these, ten died during or immediately after the 







operation. The progress in operative technique as well as in the management 
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of the postoperative phase after operation for pheochromocytoma is seen from 
the fact that until the end of 1936, seven deaths occurred amone nineteen 
operations, whereas of the twenty-one patients operated upon after 1936 no 
more than three died. After successful operation, recovery is usually complete. 

Malignant pheochromocytoma with associated hypertension is rare; one 
case was published by McKenna and Hines.** 

Ultimate recovery depends upon the reversibility of the changes the blood 
vessels have undergone as a result of hypertension. One of the striking fea- 
tures of this condition is the clinical recovery after the removal of the tumor 
even after the symptoms of pheochromocytoma have been present for a con- 
siderable length of time. A remarkable regression of the manifestations has 


also been observed in the case described. here. 
SUMMARY 


A case of pheochromocytoma is reported upon in which the paroxysms of 
hypertension had produced vascular changes characteristic of malignant hyper- 
tension, resulting in heart failure, a disturbed kidney function, and the typical 
manifestations of neuroretinopathy. Transient hyperglycemia and glycosuria 
were also observed. After operation on the left side had failed to produce 
results, the removal of the tumor which was on the right side caused distinet 
regression of the symptoms and manifestations of the disease. 

The tumor was visualized by tomography after an unsuccessful search on 


the left side. The importance of tomography for the diagnosis and localization 


of adrenal tumors is pointed out. 
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SURGICAL OBSERVATIONS IN THE TROPICS 


D. ENGEL, M.D., F.R.C.S. Ep., Dewsspury, ENGLAND 
(From the Staincliffe County Hospital) 


URING World War II, many surgeons without previous experience in 

tropical conditions and diseases have had to face new problems. Having 
years ago, myself, gone through similar difficulties, some of my observations may 
be helpful to others. 

It is not my intention to dwell only on surgical tropical diseases; they are 
described in textbooks. I shall confine myself chiefly to pointing out a few 
diagnostic difficulties as they present themselves in connection with tropical or 
nontropical diseases under tropical conditions, and shal] report also on a few 
original observations. 

An interesting disease which can be very puzzling to surgeon and physician 
alike, if not conversant with tropical diseases, is sprue. The diarrhea associated 
with cachexia may be attributed to a colonic tumor or a chronic dysentery. The 
copious, frothy, acholic, fatty stools without slime and blood should lead to the 
right diagnosis. A tumor of the pancreas can be practically excluded by the 
absence of jaundice. I observed a case of sprue diagnosed as Grave's disease 
by a very experienced surgeon. The rapid pulse was caused by secondary 
anemia. A thyroidectomy nearly cost the patient her life. A single inspection 
of the stool cleared the diagnosis. The personal inspection of the stool in the 
bedpan and not in the bottle, in all diseases of the gastrointestinal tract, cannot 
be overemphasized. 

In my experience I have found that sprue reacts to pancreatin treatment 
promptly and better than to any other therapy. It is my conviction, in spite of 
negative post-mortem findings, that the pancreas plays an important part in the 
pathology of sprue, a view which is contrary to orthodox opinion. 

A very disturbing factor in surgical diagnostics in the tropies is dysentery. 
An example of this is illustrated in Case 1. 

CasE 1.—A woman, 30 years of age, who was seen one night, gave a history of sudden 
abdominal pain with vomiting. She had no stool for two days, and normal, regular stools 
before. Temperature was 103° F., leucocyte count 25,000. There was definite guarding and 
sensitivity in the right iliac fossa; Rovsing’s sign was positive. Diagnosis was acute ap- 
pendicitis. Immediate operation showed that the appendix, cecum, gall bladder, and genital 
organs were normal. The case was puzzling until the next morning, when the patient had 
twenty to twenty-five typical dysenteric stools with slime and blood. Culture of stool showed 


Shiga-Kruse bacilli. The patient made a perfect recovery in spite of the operation. 





The error in this case was comprehensible. No diagnosis of dysentery could 
be made in a patient with no previous history of diarrhea and with normal 
stool. The localizing signs were manifestations of an acute inflammatory process 
of the cecum, which could hardly be distinguished from those of the appendix. 
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While Case 1 shows that dysentery may make its appearance first in the 
ileocecal region, Case 2 reveals that dysentery may disappear from the colon 
while persisting in the appendix. 


CASE 2.—A woman was treated during three weeks for dysentery of the Flexner type. 
She appeared completely recovered and returned to work, when suddenly, two weeks after 
recovery, she developed typical signs of an acute appendicitis. At operation an acutely in- 
flamed appendix with serous exudate was found. Examination showed a perfectly normal 
mucosa of the ileocecal junction and the adjacent distal 5 mm. of the appendix, while the 
whole distal mucosa showed signs of a pseudomembranous inflammation, typical of dysentery 
(crimson red base and dark olive green mucosal ridges). Bacteriologic examination showed 


Flexner bacilli on culture. 


One of my most serious blunders was an unrecognized intussusception, de- 
scribed in Case 3. 

Case 3.—A child 3 months of age had a history of three to four slimy bloody stools a 
day. Dealing constantly with dysentery in the tropics, one is tempted to think of the obvious. 
Finding no signs of obstruction, dysentery was diagnosed and treatment rendered accordingly. 


Only after two days, when the child started vomiting and developed si 


> 


ons of obstruction, 
did it become clear that there was an intussusception. By that time, the general condition of 


_ 


the child had become so poor that an operation appeared futile. 


Even today, in full knowledge of Case 3, I should sometimes find difficulty 
in making the differential diagnosis between dysentery and intussusception 
under tropical conditions. The facts that the intussusception is frequently not 
palpable and that dysentery itself may produce intussusception make diserimina- 
tion the more difficult. 

One frequently hears that chronic appendicitis is commoner in the tropics 
than in Europe. The reason given is the frequency of amebie dysentery. In 
my experience, I have found that chronie appendicitis is hardly more frequent 
in the tropies than in temperate climate. 

The diagnostic difficulties caused by amebic dysentery were described re- 
cently by Morgan.* The differential diagnosis between chronic amebic dysentery, 
diverticulitis, and colonic cancer is often extremely puzzling, especially in 
view of the fact that the presence of one of them does not exelude the others. 
Sigmoidoscopy, bacteriologic examination, and x-ray examination will often, but 
not always, clarify the situation. 

Another infectious disease which frequently offers difficulties to the sur- 
geon is typhoid. (Although it is not an exclusively tropical disease, it is much 
more common in the Tropics than in Europe.) I have often had the oppor- 


tunity of observing an alarming sign which I have not seen mentioned in text- 


books and which ean be very misleading. In the second or third week of the 
disease, patients suddenly develop very violent pain, with guarding, in the left 
hypochondrium, This may easily be taken for a perforated typhoid ulcer or 
a splenic abscess, and a decision to operate in the usually poor general 
state of the patient may prove fatal. I have never actually operated for 
this complication, but seriously considered the necessity. It is my strong convie- 
tion that this acute pain is due to overstretching of the splenic capsule due to 
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acute splenic enlargement. It is probably the rate of enlargement that de- 
termines the sudden pain. It lasts one to three days and recedes gradually. 1 
have also seen it repeatedly, during an attack of malaria. It goes without 
saying that once the cause of the pain is recognized, surgical interference should 
be avoided. 

Another surgical complication of typhoid that | did not find mentioned in 
the literature, and which I observed twice in Chinese children suffering from 
very severe typhoid, is the partial or complete necrosis of the scrotum. The 
testicles become completely exposed. In both these children the general condition 
was so poor that surgical interference was contraindicated, but I can imagine 
that under more favorable circumstances a temporary transplantation of the 
testes into the abdominal wall with later view of plastic operation should be 
considered. The cause of the necrosis is probably embolism or an endarteritis, 
aided by poor cireulation. 

Actinomycosis plays a more important part in the pathology of abdominal 
and general surgery in some parts of the Far East, Japan for example, than in 
Europe. During my visit to the Kyoto Surgical University Clinic I saw two or 
three patients with abdominal actinomyeosis in one ward. The possibility of 
actinomycosis should be borne in mind in long-standing hard infiltrations of the 
abdomen, especially those of the ileoceeal region. Multiple sinus formations 
with the typical druses make the diagnosis obvious. 

The gastrie form of malaria with epigastric pain, vomiting, and occasional 
icterus can be very deceptive and mistaken for an acute cholecystitis, ap- 
pendicitis, or obstruction. The history of recurrent rigors and fever, the large 
spleen, and blood examination will lead one into right channels if the possibility 
of these apparently surgical manifestations of malaria are remembered. 

A question which, so far, is more of theoretical than practical significance is 
the etiologic relation of Buerger’s disease to typhus. It was found (Goodman‘ ) 
that in a very high percentage of patients affected by Buerger’s disease, the Weil- 
Felix reaction was positive, and that most of these patients went through a 
typhus infection previously, hence, the high incidence of Buerger’s disease 
among Polish Jews, ete. It will be of interest to see whether the infestation with 
tvphus of the vast population of Italy, previously free of this infection, will 
show an increased incidence of Buerger’s disease. 

A very marked exophthalmus is another complication of typhus. It occurs 
in very severe cases only. It is rare and can be misleading. I saw several such 
complications during World War I in Rumania. I do not know whether this 
exophthalmus regresses later or is of a permanent nature. It is important that 
it should not be attributed to hyperthyroidism and should not be treated 
surgically. The cause of this sign in typhus is probably that the sympathetic 
nervous system is grossly affected by the infection, as shown by Abrikossoff.' 

An interesting disease which is practically unknown in Europe but common 
in the Far East is myositis purulenta. It may be instructive to describe my 
first experience with it (Case 4). 
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CasE 4.—A young man 20 years of age was brought into a Chinese Hospital with what 





was considered to be a tuberculous psoas abscess. It was of immense size, indolent, and 





caused only a small rise of temperature. Although the primary focus could not be found, 





the diagnosis appeared certain and an assistant was reprimanded for incising the abscess, Sur 





prisingly, the abscess, which contained several pints of creamy pus, healed completely in two 





weeks without leaving any sinus. 








Soon after this, [ saw another large abseess of the abdominal wall, tracing 








down the reetus, which I took again for a cold abscess originating from the ribs. 
My assistant again opened it without consulting me and again proved to be 
correct. Microscopic examination of the pus showed staphylococci. I realized 





then that these ‘cold absecesses’’ were something new to me and started collecting 





my observations, when similar cases were published by Osawa’ in Osaka. He 





found that these abscesses develop in individuals suffering or having suffered 






from beriberi. On re-examining my material, I could confirm his observation in 
several, although not all, of my patients. They showed signs of peripheral 
neuritis (anesthesia, paresis) and dilatation of the right heart. Thus, the 
myositis purulenta is an avitaminosis B. Musele which normally is resistant be- 







comes liable to Staphylococcus aureus and albus infection. Osawa succeeded in 





producing muscular abscesses by injecting staphylococci intravenously into 





pigeons and rabbits fed on vitamin B-free diet. 






The knowledge of this disease seems to me of great theoretical and practical 
interest. I should not be surprised if myositis purulenta appeared also in the 
underfed European population during or after World War II. These abscesses 
must be incised like any other nontubereulous abscesses and vitamin B must 






be given. 






Leeham-Green and Winston® described this disease recently in Africa with- 
out, however, referring to its etiology. Myositis purulenta observed by me is 





probably identical with the tropical pyomyositis reported by Manson-Bahr.’ 





A technical advice which I missed in textbooks concerns the treatment of 
clephantiasis due to filariasis. The skin of elephantiasie legs and scrota is 
usually extremely hard and thick. If the skin is excised in this state the results 
are very unsatisfactory because too little of the infiltrated skin can be excised to 
make a marked difference and also the healing conditions of the thick skin are 
poor. The patient, should, therefore, be put to bed and his bandaged legs 
elevated for one or two weeks. It is surprising to see then how much of the 
thickening was due not to fibrosis but to accumulation of lymphatic fluid. The 
skin becomes more supple and hangs in large folds. One should then proceed 
with the operation. The method of choice is that of Payr-Kondoleon, which con- 
sists of excision of the excess skin and underlying fascia. The results so obtained 











are satisfactory. 





The criminal injuries‘of a country often reflect the local customs, morals 





and living conditions and are, therefore, of interest from different angles. In 
Celebes I was told that liver and other abdominal injuries are extremely fre- 
quent. The reason for this is that people live in light bamboo houses, built off 







the ground on poles and, therefore, the vengeful neighbor can easily discover 
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where his enemy sleeps and stab him through the bamboo floor from below with 
a long spear. 

In China I frequently had occasion to repair injuries inflicted by husbands 
upon their unfaithful wives. I have seen women mutilated in the most brutal 
manner. The adulterer does not always escape unscathed either; a man was 
brought one day to our hospital with one eve missing, the other eye hanging 
down his cheek by the optic nerve, and both eyelids widely torn. The history was 
that the betrayed husband invited his friends to a public tea house, when out of 
the party three hired men seized the adulterer and one of them pushed his two 
thumbs through the eyelids into the two orbits and pulled out the eyeballs. 
The betrayed husband watched the proceedings. The victim did not pay ‘‘eve 
for eye.’ 

I am in possession of a vesical stone which is a strange mixture of paraffin 
and urates. The hot paraffin was injected into the urethra of another offender 
against matrimonial sanctity, out of revenge. The stone had to be removed 
eventually. 

In previous articles? * I called attention to the importance of geographical 
pathology, an unduly neglected branch of medicine. I pointed out how difficult 
it is to discriminate as to whether a disease occurs in a race because of the 
different exposition (climate, fauna, flora) or because of the different disposition. 

So far I have dealt only with the exposition factor. It may be of theoretical 
interest to call attention to the other factor of disposition. Only a few examples 
should be mentioned. It is known’ that the distribution of congenital malforma- 
tions varies with race, for example, congenital dislocation of the hip or congenital 
club foot are extremely rare in China while they are common in Japan and 
Europe. The hypertrophy of prostate is a rarity in the Chinese and in the 
Malay race. I think this is due to the constitutional factor, different endocrine 
balanee, and not to different external conditions. It should be interesting to 
learn whether Chinese and Malay people living in Europe develop hypertrophic 
prostates. 

CONCLUSIONS 

The few examples given show how much more difficult surgical diagnostics 
are in the tropies than in temperate climates. They are meant to show further 
how important it is that surgeons intending to practice in the tropies should 
have a sound knowledge of tropical diseases and conditions. Surgeons with 
home experience of their subject who have the background and material for com- 
parison had, during World War II, ample opportunity to make valuable eon- 
tributions to geographical pathology. 
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PENETRATING WOUNDS OF THE HEAD 
MaJsor MILTON TINSLEY, MepicaL Corps, ARMY OF THE UNITED STATES 


HIS report is based upon seventy-eight consecutive penetrating wounds of 

the head, all battle casualties. These casualties were seen and operated upon 
by a neurosurgical team of an auxiliary surgical group which functioned with 
the Fifth Army during the Italian campaign. This team was employed for 
varying periods of time in both the forward and base hospitals. The purpose 
of this paper is to discuss the work as seen and performed in the two forward 
types of hospitals, with an evaluation of the seventy-eight cases. These two 
forward hospitals are the first priority surgical hospital (a platoon of a field 
hospital) and the evacuation hospital. 


THE FIELD HOSPITAL 


In this theater platoons of the field hospital equipped and organized as 
small mobile units support the division medical service. This hospital is ecom- 
posed of three platoons, each platoon acting as a separate surgical unit. From 
the front line first-aid station the casualty passes through the collecting and 
clearing stations before reaching the field hospital. The field hospital platoon 
is set up next to the clearing station. Here the surgical teams of an auxiliary 
surgical group function to care for the priority and nontransportable patients. 
It is not the policy in this theater to have neurosurgery performed in these 
first priority hospitals, all patients with head wounds being transported back 
to an evacuation hospital. This team was attached to a field hospital platoon 
only as a check on this policy. All the necessities for neurologic surgery were 
present in this most forward hospital installation, including complete surgical 
teams, instruments, cautery, x-ray, and the facilities for adequate postoperative 
‘are. The proximity of the clearing station allowed for consultation on all head 
injuries passing through. Of a total of twenty-seven patients seen, six were 
thought to be nontransportable and were operated upon in the field hospital, 
the criteria for this decision being based upon the state of consciousness, respira- 
tion, blood pressure, temperature, and the presence of intracranial tension. The 
transportable patients were sent back to the nearest evacuation hospital. 

Table I is a compilation of those patients operated upon in the field hospital. 
The patient surviving was transportable from a neurologic standpoint, but 
had concomitant injuries necessitating surgery in the field hospital. The non- 
transportable patient retained for surgery in the field hospital is typified in 
Case 6. 

CASE REPORT 

Case 6.—A soldier aged 19 years, was admitted three hours after being wounded, 

in extremely poor condition. On examination he was found to be deeply comatose, 


breathing stertorously, and exhibiting marked restlessness. Neurologically, he had dilated 
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TABLE I 






TIMI 
INTERVAI 
( 1iK. ) 









CONDITION ON 
ADMISSION 














DEATHS 





SHOCK ANESTHESIA 















l 20 74 Poor, comatose; dilated None, B.P. Local tS hr. 
fixed pupils 124/88 procaine PAD, 
2 34 7 Conscious; associated None, B.P. Gas- 
injuries of chest and 136/66 oxygen 
extremities ether 
endo 
tracheal 
3 26 11 Poor, comatose; de None, B.P. Local 6 wk. 
cerebrate rigidity 140/84 procaine PAD. 
{ ? 12 Poor, comatose; None, B.P. Local 24 hr. 
Cheyne-Stokes 120/30 procaine P.O. 





respiration 






5 o2 37 Poor, comatose: None, B.P. Local 10 hr. 
Cheyne-Stokes 130/88 procaine P.O. 
respiration 

6 19 3 Poor, comatose; gun None, B.P. Local tS hr. 
shot wound, perfora 128/60 procaine P.O. 





tion of skull 











fixed pupils, both of equal size, and a right-sided hemiplegia. On removing the dressing a 





large amount of cerebral tissue was found incorporated in the gauze and more was herniating. 





The missile, a rifle bullet, had perforated the skull going from the right temporal through 






the left parietal bones. X-ray revealed a bursting type of fracture, involving the right 









temporal and left parietal bones across the midline. He was considered nontransportable 






and prepared for surgery. Preoperatively, one unit of plasma and 1,000 ¢.c. of blood were 






given. The anesthesia used was local procaine supplemented with 0.8 Gm, of sodium pentothal. 






The wounds of entrance and exit were excised and united across the midline by a linear 





incision 14 cm. long. The skull was extensively fractured, several large fragments being 






lifted away. There was great destruction of the dura and brain substance. The longitudinal 
sinus being severed necessitated a complete ligation. Profuse bleeding was encountered from 


torn cortical veins and several branches of the right and left middle cerebral arteries. These 







bleeders were controlled by the use of cautery and silver clips. The macerated brain tissue 


was then resected bilaterally, approximately 200 Gm. of brain substance being lost. The 






dura was left open since its complete exposure would pave necessitated removal of almost the 





entire calvarium., The scalp was closed in two lavers without drains. 





Postoperatively, the patient did poorly and at no time did he recover consciousness. 


Lumbar puncture revealed no increase in pressure and the 






It was necessary to tube feed him. 
He died on the second postoperative day. Post-mortem 





fluid was only slightly blood tinged. 





revealed veneralized softening and hemorrhages, 










The results indicate the ineffectiveness of surgery in this type of injury. 


In other words, if a patient has sustained a brain injury severe enough to make 






him nontransportable, early surgery will not save his life. This experience 






further indicates that the field hospital is not the proper place for a neuro- 








surgical team to function. 







HOSPITAL 





THE EVACUATION 






The evacuation hospital is the place of choice for early definitive neurologic¢ 


surgery. Sixty-one patients of the entire series were seen and operated upon 






in this type of hospital. 
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TABLE II 
NO. OF AVERAGE TIME PERCENTAGE 


CASES LAG DEATHS DEATHS 
61 19 hr. 7 11.4 


These sixty-one cases will be analyzed from the standpoint of time interval, 
optimum eonditions for surgery, anesthesia, procedures ot choice, complications, 
and postoperative care. 

TIME LAG 


It had been thought that any wound more than twelve hours old did not 
lend itself to primary closure. Table IIL indicates that the average time lag, 
that is the interval from wounding to operation, was bevond the twelve-hour 
period set down as sate for primary closure. The wounds were primarily 
closed in all sixty-one patients regardless of time lag. The patient with a 
seventy-six hour interval was treated in the same fashion as the one with only 
a two-hour interval. Thirty of these cases were followed to, and through, evacua- 
tion to the Zone of Interior. Of these wounds, all primarily closed, only one 
was re-operated upon for infection in a base hospital. The two other in- 
fections in this series developed while the patient was still in the evacuation 
hospital. Cultures in these two cases showed the presence of gram-negative 
bacilli, probably of the colon group. These two were under routine penicillin 
therapy and they responded to open drainage of the wound. 


TABLE IIT. COMPLICATIONS AMONG THE THIRTY CASES 


NUMBER 
OF SHORTEST LONGEST AVERAGE SULFONAMIDI 
CASES LAG LAG LAG ONLY PENICILLIN 


30 2: Bir. 70: Eur. 20.3 1] 19 


Kleven of these thirty patients were given sulfadiazine prophylactically, 
by mouth if conscious, intravenously and later by lavage if comatose. In none 
of the group was sulfanilamide used locally to the brain. Nineteen received 
routine penicillin and no sulfadiazine; the dose of penicillin given was 25,000 
units intramuscularly every three hours for four days. Rammelkamp and 
Keefer* have shown that penicillin given intravenously is not excreted in the 
normal cerebrospinal fluid. In spite of the questionable effectiveness of peni- 
cillin in cerebral injuries, the results were essentially the same, as in those 
Where sulfadiazine was used. 

Time lag and chemotherapy, although important, are not the deciding 
factors in primary closure. Thorough radical débvidement is the single most 
Important factor in the prevention of infection. This is best illustrated by 
Case 7. 

CASE REPORT 
CASE 7.—A patient was seen twenty hours after injury. On admission, he was deeply 


ht parietal area. His 


comatose, had a left hemiplegia, and a large ragged wound of the rig 


*Rammelkamp, C. H., and Keefer, C. S.: Absorption, Excretion and Toxicity of Peni- 
cillin Administered by Intrathecal Injection, Am. J. M. Se. 205: 343, 1943. 
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pupils were equal and reacted to light. Surgery was performed under local procaine field 


block. The wound was excised and enlarged. The skull defect 2 cm. in diameter was enlarged 






to 5 em., thus exposing normal dura with a central defect through which brain substance was 





herniating. A small extradural clot was evacuated. The tract in the brain was 10 em. deep. 






All devitalized brain along the tract was excised and an intracortical accumulation of blood 






was removed under direct vision. Four indriven bone fragments were removed. The foreign 





body was not visualized and was left in place. The field was dry and the brain pulsating 






normally on completion. The dura and scalp were closed in layers without drains. By 






the fourth postoperative day the patient had improved sufficiently for evacuation to the rear. 






Follow-up Note.—The patient was received at a station hospital and then sent to a gen- 


eral hospital. Here he was found to be stuperous. The wound was bulging and lumbar pune- 







ture revealed marked increase of intracranial pressure. He was re-operated upon on the 





twelfth postoperative day and a small deep right temporal abscess in a small hematoma (sub- 





dural) was found and evacuated. Two months later he was evacuated to the Zone of Interior, 






having made excellent and rapid improvement. This patient received routine penicillin therapy 






(nonlocally). The infection was in a hematoma which either was missed or had accumulated 






after surgery. In other words, the initial surgery had been inadequate and the presence of 






old blood provided the nutrient material for bacterial growth. 







It is felt that the time interval, although important, does not preclude 





definitive surgery and primary closure of the head wound. The local applica- 






tion of either sulfanilamide or penicillin is not essential. Therefore, adequate 
radical extirpation of all devitalized brain, accumulation of blood, and bone 
fragments is the answer to the prevention of infection. 
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surgery, the presence or absence of shock 










In preparing the patient for 
is the prime consideration, 





TABLE IV 












PRIOR TO ON ASSOCIATED 
















DEGREE OF 
SHOCK ADMISSION ADMISSION INJURIES DEATHS 
Mild 16 8 3 3 
Moderate to severe 10 ] 6 2 
None 35 52 18 2 














Table IV is a compilation of the number of patients in shock prior to, 
and on admission to, the evacuation hospital. The patient was considered to 
have mild shock if only one or two units of plasma were needed to restore him. 
Those patients needing three or more units of plasma or blood were considered 
to have been in moderate to severe shock. Of the twenty-six patients treated 
for shock prior to admission, only nine exhibited any evidence of shock on admis- 
sion to the evacuation hospital. It is further noted, that of the ten patients 
considered to have been in moderate to severe shock, six had associated injuries 









to the abdomen, chest, or extremities. The shock associated with head injuries 
is due to blood loss and is comparatively mild. This form of shock is easily 
ecombated with plasma, blood, fluids, and warmth. Severe shock, as seen in 
patients with wounds other than the head, is rarely seen in uncomplicated eranial 
injuries. Severe head injuries exhibit signs of embarrassment related to the 
vital cerebral centers. These signs are hypertension, slow pulse, cyanosis, and 













TYPE. 


Local procaine 


Local procaine and 
sodium pentothal 

Gas oxygen ether 
endotracheal 
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TABLE V 


WOUNDS OF 


HEAD 








NUMBER 


TYPE PATIENT ‘DEATHS 





5D 
“av 
) 
24 


14 





_ 


Comatose or 
stuporous 

Good condition 
and conscious 

Poor condition or 
face down 
position 





rising temperature, and are usually due to increased intracranial tension. 
treatment is relief of the increased intracranial tension by surgery. 
ANESTHESIA 


The choice of anesthetic agent depends upon the patient’s condition and 
Table V 


With patients who were conscious 


the length of time necessary for surgery. indicates that the three 
methods were fairly equally distributed. 
and in good condition, and the surgery took sixty minutes or less, local procaine 
The amount of pentothal needed 
The use of a general anesthetic in all conscious patients 


supplemented by sodium pentothal was used. 
‘arely exceeded 1.5 Gm. 
is to be preferred as the mental shock of a eraniotomy is not to be underesti- 
Patients have a tendency to magnify the extent of their cranial defect 
Endotracheal gas-oxygen- 


mated. 
if conscious during the débridement of the skull. 
ether is reserved for operations of long duration, or where the patient is face 
down on the table. It is also used in those patients having respiratory difficulty, 
since it allows for an open clear airway and forced respirations may be easily 
instituted. Local procaine regional block was used in all comatose or stuporous 
patients not falling in these two categories. Although it is true that local 
procaine is safest, it not only is bad psychologically in the conscious patient but 
also tends to limit the operator. If the patient is awake, the tendency to be 
conservative in the surgical procedure is strong and adequate débridement is 
not accomplished. 

SURGICAL PROCEDURE 


To discuss all varied procedures is not within the scope of this paper. 


It is of great importance to provide adequate exposure not only of the skull 
The difficulties arising in débriding the 
brain and controlling bleeding stem primarily from inadequate visualization. 


defect but also of the brain injury. 


The first step is excision of the involved scalp and periosteal edges with exten- 
sion of the wound to afford good exposure of the skull defect. The sealp bleeding 
‘an be controlled with a few clamps to the galea and placing of self-retaining 
retractors. In this series the tripod incision was not used. All were linear or 
curved linear incisions. 

The involved dura and brain can be adequately exposed by enlarging 
The usual wound has indriven bone and 
the brain is macerated and herniating. The herniation is due to indriven bone 
and intracortical bleeding. It is found that the presence of intracranial hyper- 
tension increases the vascularity of all the structures above the brain. It is 


the defect in the skull with rongeurs. 
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advisable to control this oozing with cotton packs and continue the surgery 
until the intracerebral pressure is reduced. This will result in complete control 
of all oozing and cut down the time spent in attempting to control the bleeding 
initially, 

Dural trimming should be minimal. In most instances the dura, although 
lacerated, is relatively clean. The débridement of the brain must be thorough 
and under direct vision wherever possible. Blind suction or manipulation is 
best avoided because any bleeding resulting from the procedures is not only 
difficult to control but increases the brain damage. Clean resection under direct 
vision, making use of lighted retractors, tend to lessen loss of functioning viable 
brain tissue. It is also best to avoid blind probing for the removal of metallic 
foreign bodies. If the foreign body is too deep to be reached with lighted re- 
tractors, it is best left in place and the tract down to the foreign body resected. 
The use of the cautery should be minimal. In potentially contaminated wounds, 
all devitalized material left by cauterization tends to favor the growth of 
organisms. This is especially true when the sealp or periosteum is cauterized. 
The soft rubber catheter is of great value in localizing bone fragments and 
metallic foreign bodies and in aspiration of devitalized material of the brain. 
The introduction of fluid under pressure through the eatheter is to be avoided, 
since it will result in the spread of the fluid and contaminated material into 
the interstices of the brain substance, thus adding insult to an already damaged 
brain. It is imperative that all indriven bone fragments, hair, and dirt be 
removed. The stereoscopice x-ray films are most valuable in the localization of 
hone fragments. Here again the lighted retractors are indispensable aids in 
eliminating blind probing and illuminating all side pockets containing nests of 
bone fragments. The control of bleeding is made simple by visualization of the 
bleeding point. This is best done by applying gentle suction and bringing the 
bleeding vessel up for clip or cautery. In generalized oozing, if not due to con- 
tinued intracranial tension, a warm moist cotton pack will be effective. These 
warm packs are most effective if left in place for at least three minutes. A torn 
venous sinus lends itself to control if well exposed. The overlying bone should be 
removed rapidly and sufficiently to expose the entire tear. It can then be 
dealt with, either by ligation or the application of a small muscle stamp. It 
is important to be bold in the control of hemorrhage, since less blood is lost 


and less damage produced if the bleeding point, or vessel, is directly attacked 


Dural bleeding from beneath the bone edges can be controlled by one or more 
sutures from the dura to the periosteum, thus drawing the dura up to the 
overlying skull. 

If after adequate resection of the tract there is still intracranial tension, 
an accumulation of blood should be looked for. This accumulation may be on 
the same and, not infrequently, the opposite side, or both. A case in point is 
Case 8. 

CASE REPORT 
CASE 8.—A man, aged 23 vears, was seen two hours after injury. On admission he was 


comatose with unequal pupils, the right being larger than the left and both fixed to light. 
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There was a large ragged left parietal wound with marked cerebral herniation, X-ray re 
vealed a 2 cm, foreign body in the left parieto-occipital lobe and marked stellate fracture 
of the left parietal bone. In addition, there were many superficially indriven bone fragments. 
Craniotomy was performed under local procaine field block. The brain was found to be very 
tense and extradural and subdural blood was searched for but not found. The herniating 
brain and tract were resected and all indriven bone was removed. The foreign body was 
too deep to be visualized and left in place. The brain was still tense when the wound 
was closed. Postoperatively, the patient did poorly and in view of the dilated right pupil, 
he was reoperated upon the next day. A right subdural hematoma of approximately 50 ¢.c. 
was found. When this hematoma was evacuated, the brain appeared to be under normal 
tension and nothing further was done. His condition did not improve and he died on the 
third postoperative day. Post-mortem revealed that in addition to the former subdural hema 
toma, the right parietal lobe contained a large 50 ¢.c. intracortical hematoma, approximately 


2 em. deep. 


Case 8 illustrates the importance of investigating for the presence of hema- 
tomas in continued intracranial tension. These hematomas may be extradural, 
subdural, intracortical, or ventricular. In those cases where the foreign body 
crosses the midline, intraventricular hemorrhages are frequently the cause of 
death and they should be dealt with. Table VI illustrates the number of pa- 
tients in this series with concomitant hematomas and their location. 


TABLE VI 


TOTAL CASES SUBDURAL AND 
IN SERIES SUBDURAL EXTRADURAL EXTRADURAL INTRACORTICAL 


61 8 D ~  - 13 


In this series of sixty-one cases there was a total of twenty-five complicating 
hematomas, or a percentage of 41. 

The dura should be closed in all instances if at all possible. There are cases 
where the destruction is so extensive that it would necessitate removal of most 
of the calvarium to place a patch. It was found that the periosteum in the opera- 
tive field usually sufficed. Having marked elasticity, a small piece can be 
stretched over a large defect in the dura. In only two cases was it necessary 
to obtain a piece of fascia lata for the repair. In the closure of the sealp, the 
prevention of tension is most important. The vascularity for which the scalp 
is noted facilitates exeellent healing, if not interfered with. Tension results in 
avascularity and the resultant breakdown of tissue provides fertile ground for 
bacterial growth. Where there is marked destruction and loss of sealp, a sliding 
scalp flap is the procedure of choice. The flap should be approximately three 
times the size of the scalp defect. On sliding the flap toward the defect, a 
denuded area ot periosteum is left. The size of the denuded area may be de- 


creased by bringing the unattached edges of scalp as closely together as possible 


and placing a row of sutures from the galea to periosteum. This maneuver 
tends to seal the denuded area from the original wound and to delineate the 
exudate that forms here. The exposed periosteum is then covered with a 
Thierseh graft from the thigh. 
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POSTOPERATIVE CARE 


The nursing eare of the unconscious patient determines the eventual out- 
come. The patient must be turned frequently and at no time allowed to lie 
flat on his back. Accumulations of secretions in the respiratory passages require 
frequent suctioning. The most practical suction apparatus for use on the ward 
is a tire pump with a reversed valve and a water trap placed between the pump 
and the catheter. Patients who remain unconscious twenty-four hours postopera- 
tively are fed and medicated by a rubber tube passed through the nose down 
into the stomach. These tubes have a tendency to increase the secretions in the 
nasopharynx, in which ease the tube should be removed and passed through the 
opposite nostril. 

Lumbar puncture was reserved almost entirely for diagnosing the presence 
of increased intracranial pressure or infection. If the patient manifests signs 
of intracranial hypertension, repeated lumbar punctures are not only ineffective 
but dangerous. In most instances the continued pressure indicates the presence 
of fresh or old blood. It is in these eases that careful neurologic examination 
should be made to determine the site of the pathology. Case 8 and Table VI 
illustrate the presence of hematomas which are at times contralateral. In these 
cases further surgery is required, lumbar punctures being of no value. 

The relatively short time it took for the patient to reach a base hospital 
allowed for early evacuation. The majority of the patients were transportable 
and were evacuated on the fourth postoperative day. The routine postoperative 


care was essentially that of adequate nourishment, clear airway, and chemo- 
therapy. 


SUMMARY 

In an analysis of seventy-eight consecutive penetrating head wounds in 
hattle casualties, the following conclusions were arrived at: 

1. The evacuation hospital is the place of choice for early definitive neuro- 
logie surgery. 

2. Time lag and chemotherapy are not the deciding factors in the primary 
closure of wounds of the head. 

3. Thorough and radical débridement is the single most important factor in 
the prevention of infection. 

4. Shock is relatively mild in uncomplicated penetrating head wounds and 
is easily combated. 

5. A general anesthetic is to be preferred in the conscious patient. 

6. The débridements of all brain tracts and the removal of foreign bodies 
should be performed under direct vision. 

7. Bleeding is best controlled by bold attack. 

8. Intracranial hematomas are frequent complications of penetrating head 
wounds. 

9. To avoid tension in the sealp sutures, a sliding sealp flap is the procedure 
of choice. 

10. Lumbar punctures are best reserved for diagnosis rather than therapy. 





WARTIME NEUROSURGICAL EXPERIENCES 


LIEUTENANT COLONEL WALTER G. HAYNES, MepicaL Corps, 
ARMY OF THE UNITED StTaTES (RETIRED) * 


pr ANALYSIS and classification of 342 penetrating brain wounds has recently 
been published.’ This was further broken down into a report of 100 


3 


ventricular wounds and again into 159 extensive brain wounds.”»* The ex- 


perience and circumstance surrounding the compilation of this series prompt 
this communication. The objective presentation of technique and results of 
wartime brain surgery does not permit generalization or editorial opinion. 


Such latitude may be allowed in a personal report of experiences. 

During the period described, in addition to operating upon some 400 pa- 
tients with penetrating brain wounds, it was necessary to care for and operate 
upon well over 100 penetrating skull wounds, or ordinary compound or de- 
pressed, skull fractures. Hundreds of simple scalp lacerations were repaired. 
Over 100 spinal cord wounds were laminectomized ; 62 brain abscesses and 31 
cerebral fungi were operated upon. Some 300 peripheral nerve lesions were 
repaired. This constitutes a surgical experience of over 1,100 surgical pro- 
cedures, most of which was accomplished from D day, June 6, 1944, to the 
cessation of the war with Germany, May 8, 1945. 

The great majority of this was done in evacuation or field hospitals, at 
or near the front lines. Work on the beach heads was done in clearing sta- 
tions and the later work, on abscesses and peripheral nerves, was done in a 
general hospital. 

The foregoing is submitted, in all humility, as an experience in which 
some of the wartime progress in the field of neurologic surgery was seen to 
unfold and is intended only as a basis for the propagation of observation. 

Previous Concepts and Early Neurosurgical Treatment.—The outbreak of 
World War II found the world’s neurosurgeons with nothing to add to Cush- 
ing’s methods of World War IL.*°° The Spanish Civil War had not promul- 
gated any radical changes. The English contributions, from 1939 to 1941, 
in the form of their splendid attempt to furnish early, trained care by mobile 
neurosurgical teams, had resulted in some lowering of the mortality and mor- 
bidity. Ascroft’s series® of 292 penetrating brain wounds had emphasized some 
long-known truths. It was found that neurosurgery must be early, primary, 
and definitive. This remained a cliché, however, and its tremendous impor- 
tance was not fully realized. 

The number of qualified neurologic surgeons in the world is small. There- 
fore, to allow good care, at the most important stage, well-grounded general 
surgeons, young, to withstand the rigors of the field, had to be trained in 

Received for publication, Sept. 14, 1945. 

*Associate Professor and Head of the Department of Neurologic Surgery, Alabama 
Medical School, University of Alabama, Birmingham, Ala. 
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neurosurgical principles. This was done forthwith, and some of these men 
have made a notable record of achievement.* 

Cushing’s experiences with 133 brain wounds in World War I left us 
with the concept of brain débridement, definitive surgery, and primary, com- 
plete closure. His postoperative mortality was 37 per cent, largely due to 
infection. He turned bone flaps to better visualize the pathology, popularized 
the spider and tripod sealp incisions, relied upon a galeal closure, and did not 
emphasize a dural closure. 

Specific Advances in Neurologic Surgery—The improved results of brain 
surgery in World War II can hardly be attributed to an improvement in tech- 
nical dexterity. It is felt, however, that the adjuncts of surgery have allowed 
us to venture into recesses of the brain hitherto forbidden, and have allowed 
procedures to be planned and carried out successfully that formerly would 
have ended only in disaster. The electrocautery and portable suction machine, 
lighted brain retractors, fibrin foam, and penicillin contribute more than any 
other adjuncts. Anesthetic agents, silver clips, sulfonamide drugs, plasma, 
and suitable instruments all make their contributions. Our armamentarium, 
in the Mediterranean theater, was lamentable. As our knowledge of war in- 
creased, so did our knowledge of military surgery and the necessary items 
were unhesitatingly supplied. Never, during the height of the European eam- 
paign, were we lacking in any necessary item. 

Brain wounds, in World War II, have been classified as to prognosis, type, 
location, and treatment. Surgical adjuncts, not available to Cushing, have 
allowed the mortality rate to be reduced to 12 to 15 per cent. The infection 
rate has been reduced to 10 to 15 per cent. Only 4 to 7 per cent of patients 
with these infections die.' 

The fallacy of any sealp incision allowing poor blood supply to the tissue 
was borne out. Swinging or sliding scalp flaps were found to be preferable. 
Skull defects are repaired with tantalum plates. Primary tight closure is a 
necessity, but the absolute necessity for dural closure is borne out when 
secondary operations are done at a later stage. Free periosteal, temporal 
fascia or fascia lata graft, or a sliding, attached pericranial graft can be used 
to repair dural defects. Cadaver dural repairs have not been successful. 

Adequate resection of missile tract to healthy brain, including all bone 
fragments, is of vital importance. There is no alternative to this dictum. <A 
solitary bone chip may cause no trouble, but a cluster of three or four such 
chips is a focus around which an abscess may form. Metallie foreign. bodies 
are removed, if large and if accessible. Small or inaccessible fragments are 
left in situ (Fig. 1). 

Almost all of Cushing’s patients with ventricular wounds died. This 
mortality was reduced during World War II, through a proper concept of 


pathology and necessary surgery, to less than 30 per cent.” 


*Brigadier Hugh Cairns, of the British Army, and our senior consultants of the Amer- 
ican Army, Colonel Loyal Davis and Colonel R. Glenn Spurling, are deserving of high praise 
for their attempts, unceasing, and in the face of supply and personnel shortages, to carry out 
this single, all-important concept. 
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Unique approaches and techniques have allowed surgical repair of wounds 
formerly considered fatal. Removal of contralateral foreign bodies over the 
vault, with retrograde cleansing of the missile tract, has become commonplace 
(Fig. 2). Lobectomy necessitans, for radical removal of devitalized brain 
tissue, bone fragments, and foreign bodies, obviates scarring and removes a 
medium for growth of bacteria, 


\eamy oat ’ 


Fig. 1.—Removal of bullet from occipital lobe. It had entered 
There was a small abscess around the missile which 
instilled, and the wound closed tightly. There 


through the orbit. 
was resected, with the bullet, penicillin 
was no recurrence of abscess after five months. 


The endless combinations of basilar wounds, frontal plate wounds, and 
frontal lobe wounds constitute a major challenge to the surgeon. The problem 
is far removed from that of merely turning a frontal bone flap and grafting a 
dural defect. Some of the most major surgery of the war was done in these 
regions. The problem should be attacked with every possibility and’ every 
approach fully in mind, 
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Recently, a series of three subdural hygromas has been reported.’ Since 
that time an additional twelve have been operated upon, and, during this time 
at least, found to be as frequent as subdural hematomas. Indeed, preoperative 
diagnosis does not seem as obscure or difficult as formerly supposed. All 
twelve patients lived and made a complete recovery. 


2.—Removal of contralateral foreign body over vault with retrograde cleansing of mis- 
sile tract through brain. 

Several cases are recalled, memorable because of technical difficulty or extent 
of pathology. Successful removal, during a particularly heavy bombing, of a 
large foreign body in the midbrain occasioned some tension. The cleansing of 
a missile tract through the occiput, cerebellum, base, and posterior fossa, to the 
internal carotid artery in the middle fossa was followed by recovery with no 
neurologic deficit. 
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Removal of one entire mangled frontal lobe and the tip of the opposite 
lobe, associated with the relief of a physiologic transection of the spinal cord, 
by laminectomy, seemed useful. Leg motion returned to this patient and the 
brain wound had caused little discernible defect. 

A completely blind soldier had a large, midline, occipital fungus. This 
was resected, only to the point where distorted optic radiations were allowed 
to resume their function, and vision was restored, dramatically, while the pa- 
tient was on the operating table. 

It is firmly believed, and is the author’s single outstanding concept that 
wartime neurologic surgery must be done very early, under seventy-two 
hours certainly, and under twelve hours, if possible. It must be complete and 
definitive at this time and, also, it must be the best possible procedure, 
done by a qualified neurosurgeon. The golden opportunity, utilization of 
which saves lives and avoids infection, lies in the first operation. This ean be, 
and usually was, done within the first twenty-four hours and hundreds were 
done under twelve hours (Table I). Disposition of neurologie surgeons in 
evacuation hospitals allowed this. Mobile neurosurgeons, to operate on non- 
transportable patients in field hospitals, allowed care for this group, already 
suffering from serious abdominal or chest wounds. 


TABLE I. INFECTION INCIDENCE AS DETERMINED BY TIME LAG BEFORE DEFINITIVE SURGERY* 


HOURS ELAPSED 

BEFORE SURGERY PATIENTS % 

-—— —_ - .. if, 
18 38 : 14 

72 36 ( 95 

96 12 : 45 

31 2 80 


Total 322 45 


r a: ve 


= *Penetrating brain wounds only. Infections consisted of “abscesses, ‘fungi, meningitis, 
and scalp infections. 

Almost every instance of incomplete operation was followed by infection. 
Almost every patient, wherein the dura mater had not been closed, developed 
a fungus or an infection. 

Anesthesia.—The advance of the specialty of anesthesiology in World War 
II ean hardly be spanned in a paragraph. The combination of sodium pentothal 
and loeal infiltration of procaine has proved a remarkably efficacious one. Endo- 
tracheal administration has solved many problems concerning combined maxillo- 
facial-eranial wounds. Brachial blocks to allow peripheral nerve surgery and 
paravertebral sympathetic blocks in the treatment of causalgias constitute 
great progress. 

Penicillin and Sulfonamides.—It is strongly felt that infections can be 
aborted early, with ease, by proper surgery and the local use of penicillin. It is 
equally strongly felt that if the surgery is incomplete or delayed, infections are 
inevitable and, if once developed, their cure is difficult. 

Penicillin locally, prophylactically, is of extreme value and must be 
credited with the lowering of the infection incidence. There seems to be 
no other plausible explanation. It seems more effective than sulfonamides 
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when used locally.!. Therapeutically, the effect on cerebrospinal infection is 
dramatic, and, because of it, hitherto forbidden techniques are now possible. 

Penicillin- or sulfonamide-resistant strains, such as a gram-negative bacil- 
lus, may be made sensitive to the sulfonamides by the use of urea. The addi- 
tion of this drug has shown promise. 

Intramuseular penicillin, while crossing the blood-brain barrier into the 
cerebrospinal fluid in small amounts, has no great effeet on central nervous sys- 
tem infections. It may obviate superficial scalp infections and Cairns believes 
that central nervous system infections start in this fashion. If so, then it is of 
value, administered by this means. If, however, a ventricular wound is sus- 
tained, or infection feared or present, direct instillation of liquid penicillin, 
full strength, into the cerebrospinal fluid or the ventricles, in large amounts 
(50,000 Oxford Units) gives dramatic results. Using it routinely, the author has 
seen no sign of irritation, reaction, or epileptogenic tendencies, and can only 
speak well of it. 

It is believed that sulfonamides, loeally, are of much less value than pre- 
viously thought. Their local use, however, prophylactically, at the time of 
initial débridement of an extremity wound, seems to allow that wound to be 
secondarily closed in a shorter period and with safety. More important, it 
allows that wound to be reopened earlier, so that a peripheral nerve injury 
may be repaired. Local use of sulfonamides, secondary suture, and early 
proper repair of nerve lesions have afforded us the expectation of good results 
from peripheral nerve surgery. Of over 300 patients the author has operated 
upon for peripheral nerve lesions from three to six weeks after secondary 
closure, only three revealed residual infection. The pus, while present, was 
sterile, and surgery proceeded as planned, with no subsequent breakdown. 
This was felt to be due to loeal and systemic use of sulfonamides and _ post- 
operative penicillin, 

Spinal Cord Wounds.—The results of early lamineetomy in patients with 
spinal cord wounds seemed encouraging, in contrast to the old dictum that none 
survive. Despite clinical and roentgenographie evidence to the contrary, most 
spinal cords are anatomically intact, although physiologically severed. Lam- 
inectomy, then. may cause, and has in increasing number, a return of some 
function. Particularly is this true of eauda equina lesions. Laminectomy 
should be done at the first possible place in the chain of evacuation where a 
qualified neurosurgeon and reasonable facilities exist. 

Many hemilaminectomies were done. This operation seemed suited 
for the removal of unilateral foreign bodies, unilateral spinal cord eom- 
pression, or unilateral radiculitis. It seemed of particular value in cervical 
spinal cord wounds. By the wound’s very nature, no patient with a wound 
of the cervieal cord requiring a wide laminectomy survived. Twelve cervical 
hemilaminectomies were done for partial cord lesions and radicular syndromes 
(Fig. 3). All of the patients lived and function, of varying degrees, returned. 

These controversial points, concerning spinal eord wounds, will be pre- 
sented in another communieation, 


a 
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Peripheral Nerve Surgery.—Peripheral nerve surgery is included in the 
responsibility of the neurologic surgeon. The number of these lesions is very 
large and the problems presented are many. The results, however, are now so 
encouraging that a new era in the treatment of nerve Injuries can be envisaged. 

The result of suture of severed nerve ends has usually been disappointing. 
New adjuncts and a better understanding of pathology have changed this pic- 
ture to one of considered optimism and now approximately 90 per cent chance of 
regeneration can be expectec. Severed nerve ends do not allow an accurate ap- 
proximation or estimation of nerve damage, in the acute stage. Three to six 
weeks, therefore, after the wound has been secondarily closed, the patient is re- 
operated upon and the nerve ends approximated with fine, nonreactive tantalum 
wire. The suture line and area of sear are protected by a tantalum foil euff, min- 
imizing tissue reaction. Under such ideal conditions, results are very promising. 
Nerve grafts have been disappointing and, in America at least, have fallen into 
distavor. Plasma glue, to approximate nerve ends, has been used to advantage. 
The tantalum cuff, probably, is the biggest single factor in the success of this 
method of repair. 


Fig. 3.—Cervical cord wound caused by foreign body at left of sixth and seventh cer- 
vical vertebrae. There was an artefact at the second cervical vertebra. Laminae of the 
sixth and seventh cervical vertebrae had been fractured and were compressing the cord. This 
was relieved by hemilaminectomy and removal of foreign body. Function returned. 


All important nerve trunks have been accessible and have been repaired, 
even down to the digital nerves. The brachial plexus, from the cervical roots 


down, has been repaired with good results (Fig. 4). The lumbosacral plexus 


has remained, to the author at least, inaccessible. 

Combined nerve-bone lesions are being attacked intensively, keeping the 
thought paramount that an arm with no nerve funetion is no better than a 
prosthesis. Accordingly, orthopedic results are thought of as being secondary 
to nerve repair. Failure to approximate a radial nerve because of a large gap 
in substance is overcome by shortening the humerus. 
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Brain Wound Complications—The treatment of complications of brain 
wounds has undergone a particularly spectacular change. Meningitides have 
responded well to chemotherapy, although an occasional fulminating  in- 
fection appeared sulfonamide- or penicillin-fast. No patient who had been 


adequately operated upon, early, who had undergone the precautions deseribed, 


and who had received adequate penicillin and sulfonamide therapy developed an 


A. 


B. 


Fig. 4.—A, Repair of brachial plexus lesion, necessitating only neurolysis, at level of 
roots, above clavicle. Note tantalum cuff. 3B, Repair of brachial plexus at level of clavicle, 
necessitating section of clavicle and neurorrhaphy. Note tantalum around and under the 
plexus and wiring of clavicle. 
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infection. The implication, then, is clear, that this is the most important single 
step in the prevention of complications. 


Brain abscesses, formerly one of neurosurgery ’s most pressing problems, are 
the subject of a new and daring approach. Despite an infected missile tract 


leading to the abscess, the entire mass including the capsule of the abscess is 
resected or removed, in toto. This may be done with the loop cautery. Large 
amounts of penicillin, up to 100,000 units, are instilled. The dura is closed 
tightly, the eranial defeet plated, and the scalp closed in layers. The results 
have been remarkable and the mortality has been in the vicinity of 5 to 10 per 
cent. Obviously, if there is no attempt at encapsulation, and the infection is a 
diffuse ecerebritis rather than an actual abscess, the area is packed, according to 
the method of King,’ and allowed to extrude. Judicious combination of these 
two methods may allow an even greater decrease in mortality. 

Cerebral fungus has also been attacked radically. These potentially in- 
fected, functionally dead masses of protruding cerebral tissue are resected 
with the loop cautery to healthy tissue. Penicillin is then instilled or in- 
sufflated and a tantalum plate is inserted to cover the cranial defect as well as 
to restrain the exuberant cerebral protrusion. Thus, the plate acts as a re- 
straining dressing. No dural graft is necessary. Obviously, any pockets of 
infection are resected. The sealp is closed tightly. Increased intracranial 
pressure is controlled by judicious and repeated lumbar puncture. Thus, at 
one sitting, the problem of a large, fungating mass, usually requiring weeks 
or months of treatment and resulting in marked sear, is obviated. Suggested 
by Carmichael,’ the procedure has been applied by all of us with excellent 
results. 

Cranioplasty, at a more distant echelon, is almost exclusively accomplished 
by tantalum plates. They are easy to apply, malleable, and nonreactive. The 
result is excellent. Acrylic, while necessitating a first stage for the purpose 
of an impression, obtains an even better cosmetic result. 

Neurosurgical centers were set up in the Communication Zone, where the 
secondary problems were handled. Complicating infections, bad results of 
primary surgery, cranioplasty, further postoperative care, and _ peripheral 
nerve surgery were studied and carried out. Additional larger neurosurgical 
centers, in the Zone of the Interior, carried this program a step further. 

The specialty of neurologic surgery, in the history of war surgery, will 
not be exceeded in brilliance, attained results, and scientific technical advance- 
ment. The combination of superb training in the specialty, an abundance of 
matériel, judicious administration, daring technical advances, and surgical 
adjuncts such as penicillin, have contrived to write a new chapter. The knowl- 
edge derived from the unfortunate source of war may be gainfully applied to 
the demands of peacetime neurosurgery. 


SUMMARY 


1. Advancement of specialty of neurologic surgery in wartime is outlined. 
2. Swift evacuation, very early, primary, definitive, and complete surgery 
is necessary to avoid later complications. 
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3. Reduction of mortality and morbidity rates from those of World War I 
is ascribed to new techniques, surgical adjunets, and penicillin. 


4. Later complications, such as abscesses and fungi, amenable to radical 
new procedures, are feasible because of penicillin. 


5. Value of sulfonamides to allow early repair of peripheral nerve injuries 
is emphasized. 


6. More encouraging aspect of spinal cord wounds is noted. 
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ANAEROBIC INFECTION AND GANGRENE OF WAR WOUNDS IN 
CASUALTIES FROM THE PHILIPPINE ISLANDS 


LIEUTENANT COLONEL HERBERT Conway, NEw York, N. Y., 
MepicaL Corps, ARMY OF THE UNITED STATES 


HE purpose of this report is to present an analysis of cases in which 

anaerobie infection or gangrene occurred as a complication of war injuries. 
Experience with thirty-seven cases is the basis for the analysis. The cases were 
included in a group of 4,040 surgical battle casualties admitted consecutively 
to this general hospital during the campaign for the Philippine Islands. Follow- 
ing their early surgical treatment in forward echelons these patients were ad- 
mitted to this hospital five to twenty-one days after injury. Thus, the surgery 
of these casualties was coneerned with the management of late complications. 
Anaerobic infection or gangrene complicated 0.9 per cent of the 4,040 surgical 
battle casualties. These have been reported upon elsewhere. 

The mere finding of pathogenie¢ clostridia in a wound is not of importance. 
However, it is of interest that Clostridium welchu was recovered from 13 per 
cent of all wound cultures. All wound discharges were cultured aerobically 
and anaerobically. The facilities were not available for identification of all 
clostridia. The determination of C7. welchii was made by the use of the classical 
test of ‘‘stormy fermentation’’ of milk. Positive reactions for Cl. welchii were 
checked by two laboratories. The types and locations of wounds from which Cl. 
welchti was recovered on culture are of interest. These are presented in Table I. 
These 175 wounds represent 3.9 per cent of 4,391 wounds in the series of 4,040 
casualties in which they are encountered. 

That pathogenic clostridia contaminate certain types and locations of 
wounds is brought out by Table I. In the over-all analysis of 4,040 casualties 
from which these cases are taken the fractures of the tibia and fibula made up 
only 13 per cent of all fractures. However, fractures of the tibia and fibula ae- 
counted for 33 per cent of those compound fractures which were contaminated 
with Cl. welchvi. Similarly, fractures of the femur, of the bones of the ankle and 
foot, and of the scapula were contaminated with Cl. welchv in a higher per- 
centage incidence than is indicated by the relative frequency of occurrence of 
these fractures. Wounds of the buttock comprised only 5 per cent of all soft 
tissue wounds, while 56 per cent of those contaminated with Cl. welchit were 
wounds of the buttock. Seventy-five per cent of the wounds from which Cl. 
welchiti was recovered were those in association with compound fractures. The 
thirty-seven patients in whom clinical gas infections or gangrene occurred con- 
stitute 0.91 per cent of the group of 4,040 battle casualties and 21 per cent of 
wounds contaminated with Cl. welchv. The incidence of true gas gangrene was 


0.33 per cent while anaerobic cellulitis occurred in 0.56 per cent of battle easual- 
ties. The cases have been classified clinically as shown in Table II. No strepto- 


coecal myositis was encountered. 
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TABLE I. WOUNDS CONTAMINATED WITH Cl. Welchit 


TYPE NUMBER PER CENT 


Compound fracture 
Tibia and fibula 44 
Femur 32 
Bones of ankle and foot 20 
Radius and ulna l: 
Scapula 1: 
Ribs 
Femur and tibia (knee joint) 
Acromion 





Wounds of soft tissue 
Buttocks 
Thigh 
Calf 
Axilla 
Foot 
Shoulder 
Arm 
Chest wall 
Abdomen 
Sacroiliac region 
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Wounds of large bowel or rectum — 
Total 








Clostridial Myositis —Inceluded in the group of patients with clostridial my- 
ositis were eight in whom the gangrene was limited to particular muscles or 
groups of muscles and six in whom all muscles of the extremity were involved 
in the spreading, necrotizing process. Primary injuries in these fourteen patients 
were as follows: compound fracture of the femur, 7; tibia and fibula, 5; seapula, 
1; soft tissue wound of thigh, 1. In contrast to the usual history of sudden 
onset of this disease within a few hours or days after injury, the lapse of time 
between injury and onset in this group averaged ten days. In all of these 
patients the casts were stained and smelly. In eight the complication was in 
evidence on first inspection of the patient. In six eases the onset followed the 
institution. of skeletal traction. Twelve of the fourteen patients had been treated 
continuously with penicillin from the time of débridement until admission 
to this hospital. In twelve of the fourteen débridement had been done under 
six hours. In one-half of these the small incisions suggested that débridement 
may not have been adequate. In two cases there was no record that débride- 
ment had been done. The chain of symptoms and findings in these cases is as 
follows: acute onset, very severe toxemia, severe pain at the site of the injury 
and in the extremity distal to the point of injury, restlessness, thirst, tachy- 
cardia, fever, marked swelling of the extremity, cadaveric pallor of the skin of 
the extremity, and serous exudate with or without gas bubbles from the wound. 


TABLE II. ANAEROBIC INFECTION AND GANGRENE OF WAR WOUNDS 


NUMBER OF CASES. 











Gas gangrene (clostridial myositis) 
Anaerobie cellulitis 
Total 
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There may be a bronzed tint to the skin of the face, upper chest, and arms. 
Crepitation of the tissues was present in six patients and absent in eight. Roent- 
genogram showed gas in the tissues in four of the eight cases in which x-ray 
views had been taken. Peripheral pulses of the affected extremity were absent 
in six patients, weak in two, and normal in six. 

Eight cases are classified as localized clostridial myositis. In these the 
hemorrhage and necrosis were limited to one or more muscles or group of muscles. 
Actually these were virulent infections in which the disease was interrupted 
surgically before all muscles of the extremity were involved. At the time of 
operation the involved musculature was dark brown and noncontractile in four 
patients, altered by patchy necrosis and hemorrhage in four. In these patients 
the muscle became gangrenous by regional extension of anaerobic infection from 
a latent abscess in the tract of the missile. Operative therapy consisted of wide 
incision and drainage combined with excision of all of the gangrenous muscu- 
lature. In two of the eight patients amputation was necessary. Intensive peni- 
cillin therapy was given after operation in all cases. It had no apparent effect 
on the toxemia or upon the course of the fever. Gas gangrene antitoxin was 
given to six patients after operation in doses of 10,000 units every four hours. 
On the fourth day it was discontinued because of severe urticaria. One patient 
died in toxemia following a long illness complicated by hemorrhage from the 
wound and gangrenous cholecystitis. The other seven recovered following 
radical excision of muscle groups. Case 1 is a report of a case in which 
localized clostridial myositis developed from an abscess. 


LOCALIZED CLOSTRIDIAL MYOSITIS 


Case 1.—A private in an infantry regiment was wounded in action by enemy artillery 
fire Feb. 16, 1945. Initial treatment of the compound fracture of the right femur consisted of 
sulfadiazine by mouth and splinting of the extremity. The wound of entrance was at the 
trochanter of the femur. There was no wound of exit. The patient was transported overland 
and it was not until forty-eight hours after injury that débridement was done and a plaster 
hip spica was applied at a portable surgical hospital. On the fifth day after injury he was 
admitted to this hosptial. The patient appeared to be greatly weakened. Temperature was 
101° F. and pulse rate 96. Red blood cells were 2 million, hemoglobin 40 per cent, and white 
blood cells 20,000. A window was cut in the cast over the wound of the right subtrochanteric 
region. Dark brown, foul-smelling pus drained from the wound. Penicillin therapy was 
started at once. Because of the fever, the anemia, and the foul drainage, the cast was removed 
on February 23, the seventh day after injury. The soft tissues about the wound were in- 
durated. Skeletal traction was instituted by means of a Kirschner wire through the upper 
tibia. In the next twelve hours there were three hemorrhages from the wound. The last of 
these was exsanguinating. This was controlled by clamping and suturing the bleeding 
points in the friable, dark red, granulation tissue which made up the floor of the wound. No 
packing was inserted; 2,000 e.c. of whole blood were given. The laboratory reported the 
recovery of Bacillus subtilis and Cl. welchii from cultures of the wound. Gas bubbles could 
be expressed from the floor of the wound. Because the patient’s general condition was 
satisfactory, surgical intervention was withheld although penicillin therapy (50,000 units 
every three hours) was continued. An average of 400,000 units of penicillin was given in- 
tramuscularly each day from Feb. 22 until Feb. 25, 1945, when the patient suddenly became 
acutely ill. The temperature, which had not been over 101° F., rose to 104° F. The pulse 
rate rose suddenly from 92 to 120, Respirations increased from 20 to 40 per minute. The 
patient became apprehensive, restless, and thirsty. Crepitation of the tissues about the 
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wound, extending down the thigh to the toes and up to the iliac crest, had developed. The 
dorsalis pedis and posterior tibial pulses were palpable but faint. The entire thigh and the 
right lower abdominal quadrant were edematous and indurated. At emergency operation on 
February 25, nine days following injury and after three days of intensive penicillin therapy, 
the wound of previous débridement was enlarged upward to the crest of the ilium and down- 
ward to the knee. Gray-brown pus exuded from a cavity in and about the fractured frag- 
ments of the femur. Beyond this encapsulated area the rapidly spreading anaerobic infection 
manifested itself by discoloration and edema of the subcutaneous and areolar tissues and by 
multiple, small, elliptical areas of degenerated muscle, colored brown to black. These areas 
were limited to the vastus lateralis and the lateral portion of the quadriceps femoris. All 
involved muscle was excised. The temperature ranged from 101 to 103° F. for five days after 
operation. Therapy during this postoperative period included sulfadiazine (total of 78 Gm.), 
gas gangrene antitoxin (total of 200,000 units), blood transfusions, and penicillin. The latter 
was given by hourly intramuscular injection at the rate of 1,200,000 units daily. During 
the period from February 22 until March 8, at which time the patient was considered to have 
recovered, 5,800,000 units of penicillin were given. Gas gangrene antitoxin was discontinued 
after the fourth day of administration because of the development of severe urticaria. 
Cultures from the wound, taken before and after radical surgery, and while penicillin was 
being administered, were as follows: February 23, B. subtilis, Cl. welchit; February 24, 
Proteus vulgaris, pleomorphic streptococcus; March 2, P. vulgaris, B. subtilis; March 6, 
Clostridium of the proteolytic group; March 19, Cl. welchit. On April 25 split grafts were 
applied. The patient was sent to the United States. It is considered significant that the 
spreading clostridial myositis developed while the patient was receiving penicillin therapy. 





There were six patients in whom there was clostridial myositis ot all muscles 
of an extremity. These were patients in whom there was abrupt onset of signs 
and symptoms. Pain was severe; fever was high; leucocyte count was very 













high. The pathology was that of muscular necrosis spreading rapidly to in- 
volve all muscles of the extremity. 


CLOSTRIDIAL MYOSITIS (GAS GANGRENE) 





CASE 2.—A 2?2-vear-old infantryman suffered a fracture of the fibula due to 0.30 caliber 
bullet. Débridement of the wounds of entry and exit was done within two hours. Incisions 
for débridement were not extensive. The patient was admitted here on the fourteenth day 
after injury with a bloodsoaked cast extending from toes to above the knee. On the morning 
after admission the cast was removed because the patient complained of severe pain. The 
tissues of the leg about the wounds were indurated and edematous. There was no crepitation. 
The dorsalis pedis and posterior tibial pulses were present. Temperature was 100° F., pulse 
84, respirations 20. Red blood cells were 1.9 million, hemoglobin 40 per cent, and white blood 












cells 16,350. After four hours of observation during which the patient was treated with 
penicillin and blood transfusions the pulse rose to 140 and he showed signs of extreme 
toxicity. There was marked edema of the leg from the mid-thigh down. The skin of the leg 
was very pale and the dorsalis pedis and posterior tibial pulses were no longer palpable. White 
blood cells rose to 43,600. At the time of operation the wounds were enlarged by incision. 
All subcutaneous tissues were intensely edematous and pale. Incision of the fascial sheaths 
revealed that the musculature was intensely swollen, pale, and did not contract. Incision over 
the thigh revealed the same pathologie changes. High thigh amputation was done. Recovery 
was prompt. 


These six patients had been treated by penicillin from the time of injury 







until the onset of the disease. In this group of cases the leucocytosis varied from 
25,000 to 50,000. Anemia varied from 3 million to 3.5 million. Four patients 


recovered following amputation. Two patients developed severe toxemia and 
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died. There was distinct bronzing of the skin before death. The mortality 
rate in these fourteen cases of clostridial myositis was 21.4 per cent. 
Anaerobic Cellulitis—There were twenty-three cases in which the signs and 
symptoms were those of anaerobic cellulitis. This does not include cases of lo- 
calized abscess from which pathogenic clostridia were recovered. These cases of 
cellulitis were characterized by gradual onset of diffuse edema of subcutaneous 
and areolar tissues. The muscles were not involved. The average lapse of time 
between injury and onset of the complication was fifteen days. The wounds of 
injury in these patients were as follows: fracture of the femur, 5; of tibia 
and fibula, 6; of the bones of the foot, 3; of the seapula, 1; wound of soft tissue 
of thigh, 4; of buttock, 2; of chest wall, 2. In sixteen of these patients débride- 
ment had been done within six hours after injury. In the other seven there was a 
lapse of twenty-four to seventy-two hours before operative treatment was given. 
All of these patients were pale, toxic, and febrile. They did not complain of 
pain. Secondary anemia was evidenced by the red blood count which varied 
from 2 million to 3.5 million cells with hemoglobin of 40 to 65 per cent. White 
blood count varied from 5,000 to 15,000. Temperatures were not high. The 
lowest recorded was 99.6° F. while the highest was 101.6° F. Cl. welchii was 
recovered from wound culture in all twenty-three cases. Penicillin had been 
given while the patients were en route to this hospital in eighteen eases. On ad- 
mission their casts were stained with blood and pus and had a foul smell. The 
usual procedure was to remove the cast and to institute balanced traction. It 
was following the use of this necessary measure that these patients developed 
anaerobic cellulitis. The impression obtains that the motion of fascial planes 
coincident to removal of the plaster cast and the institution of traction opens up 
lymphatic channels and tissue spaces to allow for the extension of latent anaer- 
obie infection. Commonly there was grayish slough in the depths of the wounds. 
Thick, dark brown or yellow pus with bubbles of gas could be expressed. ‘I'here 
was no change in the skin or in the state of the circulation of the extremity. The 
extent of edema varied. In some patients it involved the entire extremity. 
Palpation revealed crepitation of tissue and there was abundant gas in the tissues 
as shown by x-ray. All of these patients were treated by radical incision and 
drainage. Five or six long vertical incisions were made through the involved 
areas and into neighboring healthy tissue. Subcutaneous and areolar tissues 
of the fascial planes were yellow green and edematous. Musculature was not 
abnormal. In some eases there were loose blood clots widely disseminated in 
the intermuscular areolar tissues. As an adjunct to surgery all patients were 
treated with penicillin. In seventeen cases the drug was given in doses of 
300,000 units every three hours, intramuscularly. In six cases the same doses of 
penicillin were injected into healthy tissue proximal to the infected area. All 
patients in this group recovered. The role of penicillin in these eases will be 
discussed later. Case 3 is rather typical of anaerobie cellulitis due to Cl. welchit 
as observed in this group. 


ANAEROBIC 





CELLULITIS 
CasE 3.—A 22-year-old paratrooper sustained a compound fracture of the upper third 


of the femur from Japanese machine gun fire on March 13, 1945. Eight hours after injury he 
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arrived at an evacuation hospital in a state of shock. Débridement was done fourteen hours 
after injury. The wound of entrance was excised, the foreign body was removed, and the 
fascial sheaths were incised. A hip spica was applied. Penicillin (25,000 units every three 
hours) was started just after operation. It was continued until March 24, the date on which 
the patient was admitted to this hospital. The patient stated that he could not stand the 
‘foul smell of the cast.’’ He was apprehensive but not alert or restless. Temperature was 
101° F., and pulse rate was 112. Red blood cells were 3.2 million, hemoglobin 70 per cent, 
and white blood cells, 12,000. X-ray showed malposition of the comminuted fracture. Blood 
transfusion was given, the cast was removed, and the extremity was suspended by skeletal, 
balanced traction. The entire thigh and leg were swollen and pale. Dorsalis pedis and 
posterior tibial pulses were palpable. There were three wounds, one over the lateral aspect 
of the thigh and two over the posterior thigh near the buttock. These were lined with dark 
brown, friable, granulation tissue, and thick brown pus and gas could be expressed. Smear 
from the wounds showed gram-positive rods. Wide incisions were made over the anterior, 
lateral, and posterior aspects of the thigh. In the floor of the wound, remnants of muscula- 
ture of the vastus lateralis had sloughed but the main portion of that muscle belly was viable. 
Beyond that area, up to the iliae crest and down to the knee, the subcutaneous fat and the 
areolar tissues of the thigh were edematous and yellow green in color. Layers of liquefied 
and necrotic blood clot were evacuated from between the fascial planes of the thigh. Cultures 
from the wound were positive for Cl. welchii. Following operation the patient had tempera- 
ture of 103 to 104° F. daily until the sixth postoperative day, when it dropped by lysis to 
normal. Penicillin (given at the rate of 50,000 units intramuscularly every three hours) 
apparently had no effect on the rate of recovery. Wound cultures failed to show Cl. welchti 
after the tenth postoperative day. Wounds were covered with split grafts fourteen days after 
incision and drainage. The patient made an uneventful convalescence from that time on. 


Included in this group are five cases in which anaerobic cellulitis was 
superimposed on peripheral gangrene due to injury to the main arterial supply 
of an extremity. These were cases in which the artery had been ligated at the 
time of débridement of the wound. The patients were received at this hospital 
fourteen to twenty-one days after injury and gangrene of the digits was in 
evidence at that time. In three of the patients the brachial artery had been 
ligated. In a fourth the injury was a fracture of the femur complicated by 
laceration of the femoral artery. The fifth patient had fractures of both bones 
of the forearm with occlusion of the radial and ulnar arteries. The clinical 
picture in these cases was similar to that in the other cases of anaerobic cellu- 
litis. Treatment was by amputation of the gangrenous digits, incision and 
drainage of the indurated, edematous tissues, and novocain block of the regional 
sympathetic ganglia. 


HEMORRHAGE FROM THE WOUND 


In the literature, attention has been called to the fact that hemorrhage 
from the wound may be the first sign of gas gangrene. This sign was present 
in six of the thirty-seven cases in this series. In three of these the hemorrhage 
was of minor importance while in three others it was severe and exsanguinating. 
Exploration at the time of operation showed a constant pattern in these patients. 
The hemorrhage was from the deeper recesses of a wound which was lined with 
friable, dark red or brown granulation tissues. Proximal ligation of the major 
artery was not effective in any of these cases. In five patients it was possible 
to control the hemorrhage by clamp and ligature of the bleeding points. In the 
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other three it was necessary to amputate the extensively damaged extremity. In 
two patients hemorrhage complicated abscess which had developed secondary 
to the position of the extremity in balanced traction following incision and 
drainage for anaerobic cellulitis. An example is the case of a soldier with a 
compound fracture of the upper third of the femur complicated by anaerobie 
cellulitis of the tissues of the thigh and buttock. Following radical incision and 
drainage his condition improved. However, the picture was complicated by 
the development of gangrenous cholecystitis. The patient again improved fol- 
lowing cholecystectomy. Culture from the wound continued to be positive for 
Cl. welch. During this time the extremity was in balanced traction and gravity 
favored the development of a localized infection high in the muscles of the upper 
gluteal area. The first evidence of complication was the sudden severe hemor- 
rhage from the wound. Exploration revealed uncontrollable bleeding from the 
indurated granulation tissue of the deep recesses of the wound. Because of 
the critical condition of this greatly weakened patient and the extensive trauma 
to the bones and soft tissues of the leg, amputation was the only resource of the 
surgeon. The lesson to be learned from these cases is that if the culture for 
Cl. welch does not become negative relatively soon following incision and 
drainage, further drainage or excision of necrotic tissue is indicated. 


ADJUNCTS TO SURGERY 

In the management of these cases of infection and gangrene due to Cl. 
welchvi an attempt was made to determine the value of the chemotherapeutic 
agents. The use of sulfadiazine has been advised because of its bactericidal 
action against pyogenic organisms, the presence of which create wound con- 
ditions favorable for the growth of anaerobes. Because of the experimental 
evidence presented by McIntosh and Selbie? and by Hac’ and others that peni- 
cillin is a potent therapeutic agent in gas bacillus infections, use of this drug 
as an adjunct to surgery has been advised strongly. Gas gangrene antitoxin has 
been recommended for prophylactic and therapeutic use. Analysis of the records 
of the thirty-one cases included in this report and the clinical impressions of 
the surgeons of the staff of this hospital are the basis for the opinions which 
follow. Sulfadiazine had been given in adequate amounts as a prophylactic 
agent to twenty-four of the thirty-seven patients who developed clostridial in- 
fection or gangrene. It was used after operation in the treatment of thirty of 
the thirty-seven patients. Its use produced no significant change in the flora of 
wounds. The general condition of patients did not improve following its use. 
There was no evidence that sulfadiazine was of value. 

The fact that gas gangrene antitoxin had been given prophylactically in 
the forward areas to only nine of the thirty-seven patients indicates that sur- 
geons are not convinced of its value. At this station the antitoxin was given 
therapeutically to eight patients. There was no obvious effect on the degree of 
toxemia. In five cases the use of the antitoxin was followed by the development 
of severe urticaria. 

Effort was made to evaluate penicillin in the management of infections and 
gangrene due to Cl. welchi. Thirty of the thirty-seven patients included in this 
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report had been treated continuously with penicillin from the time of surgical 
débridement until arrival at this hospital. Penicillin had been administered 
intramuscularly in doses of 20,000 or 25,000 units every three or four hours. 
Experience with these thirty patients who developed clostridial infection or 
gangrene while penicillin therapy was in effect is convincing evidence that it has 
no prophylactic value. Following radical surgery, thirty-one of the thirty-seven 
patients were treated intensively with penicillin, 50,000 units being given in- 
tramuscularly every three hours for a minimum of ten days. In the other six 
patients the penicillin was injected cireumferentially into the muscles of the 
extremity proximal to the infection. The administration of penicillin had no 
effect on the degree of toxicity, on the course of the fever, or upon the appear- 


ance of the wound. Surgeons who attended these patients are united in the 


opinion that penicillin has little or no value in the therapeusis of infections and 


In all cases clinical improvement was attributed 
No other measure could substitute for the frequent 


gangrene due to Cl. welchi. 
directly to radical surgery. 
transfusions of whole blood which were the mainstay of postoperative manage- 


ment. 


Differential Diagnosis. 
Fever and leukocytosis were higher in the case of clostridial myositis 
Secondary anemia was present in all cases. 


reported. 


than in those of anaerobie cellulitis. 


In Table III are listed the essential data in the cases 


Hemorrhage was a complication only in chronie anaerobie infections which had 


TABLE III. 


Time from injury to on- 
set 

Penicillin therapy previ- 
ous to onset 

Débridement under six 
hours 

Pain 

Débridement not 

Toxemia 

Fever 


done 


Anemia 
Leukocyt Osis 
Swelling 


Crepitation 
Peripheral pulses 


-athology 


Gas 

Smell 
Bacteriology 
Surgery 


Result 


DIFFERENTIAL CLINICAL AND LABORATORY DATA 


CLOSTRIDIAL MYOSITIS 
(14 CASES) 


10 days 
12 cases 
12 cases 


Severe 
») 


Severe 

Usually 102° F. 
high as 104° F.) 

R.B.C. 3 to 3.5 million 

W.B.C. 15,000 to 45,000 

Marked swelling usually in 
volving entire extremity 

Present in 6 cases, absent in 


eases 


(may be as 


8 cases 
Normal in 6 cases, weak in 

eases, absent in 6 cases 
contractibility of 
museles with palor and 
edema, patchy hemorrhagic 
necrosis, or brown discolora- 
tion of muscle groups 


» 


Loss of 


Variable 

May not be significant 
Cl. welchti all eases 
Excision of muscles involved, 
amputation, 8 cases 
11 recovered, 3 died 


6 cases; 


ANAEROBIC CELLULITIS 
(23 CASES) 


15 days 
IS cases 
16 eases 


None 

0) eases 

Mild 

99 to 101° F. 


R.B.C. 2.2 to 2.9 million 

W.B.C. 5,000 to 15,000 

May involve all or any part of 
an extremity 

Present in 17 
6 cases 


Present in all cases 


eases, absent in 


Edema and yellow-green colora- 
tion of subeutaneous and 
areolar tissue with or without 
gas bubbles; may be blood 
clots in fascial planes; 
muscles not altered 

Abundant 

Foul 

Cl. welchii all cases 

Multiple wide incisions 


All recovered 
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been incompletely drained. Pain was severe in the cases of clostridial myositis 
and absent in those of cellulitis. Surgeons of this hospital staff, observing large 





numbers of war wounded whose extremities were encased in plaster, soon learned 





that pallor, low grade fever, pain under the east, and foul discharge from the 





wound suggested anaerobic infection and demanded removal of the east and sur- 
cical intervention. 







SUMMARY 





AND COMMENT 









Report is made of experience with thirty-seven cases of anaerobic infection 
and gangrene occurring in war wounds. These cases were encountered in the 
management of 4,040 battle casualties from the campaign for the Philippine 






Islands. The patients were admitted to a general hospital five to twenty-one 











days after injury. There were fourteen cases of clostridial myositis and twenty- 





three cases of anaerobie cellulitis. The primary injury was compound fracture 





in 75 per cent of the patients and wound of soft tissue in 25 per cent. Pain, 





anemia, fever, and foul discharge from the wound are the signs which suggest to 






the clinician that a war injury may be complicated by anaerobie infection or 
gangrene. The opinion is advanced that incomplete débridement without de- 
pendent drainage is the most important factor contributing to the develop- 
ment of clostridial infection and gangrene in war wounds. Symptoms, signs, 






pathology, laboratory findings, and treatment are discussed. Illustrative case 






histories are reported. Experience with secondary hemorrhage is discussed. All 
the patients with anaerobic cellulitis recovered. Three of the fourteen with 
clostridial myositis died. The mortality rate in this group of cases is 21.4 per 
cent. Adjuncts to surgery are evaluated. Thirty of the thirty-seven patients in- 
cluded in this report were treated with large doses of penicillin from the time 
of initial débridement until the development of anaerobic infection or gangrene. 
All thirty-seven of these patients were treated intensively with penicillin after 
‘adical surgical treatment of the complication of anaerobic infection or gangrene. 
In six of these patients penicillin was injected intramuscularly just proximal 












to the infected area. 
The evidence is convincing that penicillin is of no value in the prevention 





of clostridial infection or gangrene. Though the evidence is not sufficiently 






complete to warrant final conclusion, the opinion is held that penicillin is of no 





value in the therapeusis of these complications. The prevention of anaerobic 





cellulitis and gas gangrene depends upon early and adequate débridement of the 





wound with the establishment of counterdrainage. All evidence supports the . 





conelusion that radical surgery is the method of choice for the treatment of 






anaerobie infection and gangrene in war wounds. 
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CAUSES OF AMPUTATIONS IN BATTLE CASUALTIES WITH 
EMPHASIS ON VASCULAR INJURIES 


COLONEL CHARLES B. Opom, MepicaL Corps, ARMY OF THE UNITED STATES 





N CERTAIN quarters, particularly in the Zone of Interior in the United States, 

among men who have not seen battle casualties in the field, there seems to be 
an impression that many of the amputations performed in World War IT could 
have been avoided. Various methods of therapy have been advocated to reduce 
the amputation rate. These include the application of sympathetic block, 
sympathectomy, and methods of vascular repair. In order to give a true picture 
of the problem of amputations I would like to present facts and figures from one 
of the armies which carried a major part of the fighting in Europe, and which 
incurred, in the course of this fighting, its share of battle casualties. 

A detailed study of amputations was carried out in the Third U. S. Army 
through the cooperation of the Chiefs of Surgery and Surgical Team Chiets 
with the Surgical Consultant. In no case was amputation done without con- 
sultation. All surgeons were made cognizant of the latest work on vascular re- 






pair. Conservatism was the watchword and was always emphasized. In fact, 
in retrospect I now feel that conservatism was to some extent overemphasized, 
as occasionally a life was lost in attempting to save a limb. 

It is true that there are more amputees from World War II than from 
World War I. It is also true that there were far more casualties in the former, 
and that more wounded men have lived to return home without an arm or leg. 
The use of missiles that were more destructive is well known, and particularly 































affecting amputation was the extensive use of mines practically unknown in 
World War I. The direct results of mine injuries are shown in the differential 
of 1,375 cases of lower extremity amputations as compared with 458 of the upper 
extremity. 

A breakdown of the level of amputations is shown in Table I. 

The three main causes of amputations in World War II are shown in Table 
II. It is noteworthy that the fourth cause of amputations in World War I, 
secondary infection, has been eliminated by early adequate débridement and 
the chemotherapeutic agents, namely, penicillin and the sulfonamides. These 
drugs were given by mouth and parenterally, however, their local use in wounds 
was discouraged. 
GAS GANGRENE 





During the nine months of this campaign, 445 patients with clostridial in- 
fection were encountered. Of this number, 258 came to amputation. In order 
to prevent unnecessary amputation, upon the first appearance of gas in the 
tissues, the clostridial infections were classified as follows: 
1. Diffuse clostridial myositis in which amputation as far above the 
visible evidence of involvement as possible was performed immedi- 
ately. 
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TABLE I, AMPUTATION LEVELS 








“NUMBER OF CASES 





LEVEL 

















Upper arm 216 
Forearm 188 
Hand 54 
Thigh 448 
Leg 774 
Foot 153 





Total . 













TABLE II. CAUSES Or AMPUTATIONS 






~ CAUSE 





















NUMBER OF CASES PERCENTAGE 
Gas gangrene 258 14 
Blood vessel injuries 423 23 
Traumatic 1152 63 
Total 1,833 
















2. Clostridial cellulitis involving only a muscle or group of muscles, 





in which wide incision of the localized process and excision of the 






devitalized tissue were sufficient and amputation was avoided. 






3. Localized clostridial abscess in which incision and drainage were 





all that were necessary. Gas gangrene antitoxin was used in large 





doses in infections, but the general impression was that it was of 






very little value. Penicillin dosage was markedly increased in pa- 





tients with clostridial infection, but it was felt that its sole value 
lay in controlling secondary infection, and that it had little effect 
upon the Welch bacillus. 










Diffuse clostridial myositis accounted for 14 per cent of the total number 
of amputations. In this connection it is well to point out that in the wounded 






German soldiers handled by our hospitals the rate of clostridial myositis was 





four times as high as our own. The best explanation of this difference lies in 






the greater delay from time of injury to surgical care of these prisoners. It was 





often several days before they were evacuated to our hospitals. Once they ar- 
rived there, they received the same treatment as our own wounded men. 











TRAUMATIC AMPUTATIONS 












By far the greater number of patients seen in the military hospitals of this 
country, minus an extremity, lost that member immediately when hit, or it was 
so badly mangled that the damage was beyond repair. A typical lower extremity 






injured by an exploding German mine is shown in Fig. 1. This picture should 
be kept in mind by those enthusiasts who would “‘prevent 90 to 100 per cent of 
amputations by sympathetic block or sympathectomy,’’ or ‘‘effect an over-all 







reduction of 50 per cent in limbs lost by blood vessel anastomosis.’ * This 
group of cases accounted for 63 per cent of all the extremities amputated in this 






Army. Those who saw these patients in forward hospital units realized that no 






known surgical methods could have saved these limbs. 





SURGERY 


VASCULAR INJURIES 


In the group of vascular injuries the greatest salvage of extremities can be 
accomplished. This group borders on the traumatic group very closely in many 
cases, as these wounds were very often multiple, seldom a single laceration or 
puncture wound of a major artery, but when the surgeon felt that the injury 
to the blood supply was the paramount lesion the injury was classified as vaseu- 
lar. The group is much smaller than many surgeons suppose, as in 92,0380 battle 
casualties there were only 837 such eases, or 0.9 per cent. Because of the fact 
that all surgeons had been alerted to be on the lookout for vascular injuries, 
and excellent records were kept, it is my impression that this figure is accurate. 
Of these 887 injuries to major arteries, 423 came to amputation and the main 


vessels involved are shown in Table III. 


co i 
- = a a 


~~ 


Injury from German land mine. 


The surgeons of this Army were thoroughly indoctrinated with the im- 
portance of attempting repair of major vascular injuries. Reports® * by Blake- 
more and his associates on the nonsuture repair of blood vessels, a very com- 
mendable work, were reproduced and a copy placed in the hands of every chief 
of surgery and surgical team chief. 

The vitallium tubes and heparin necessary for application of their method 
were not available in large quantities, but there was sufficient material to give 
the method a fair trial.* It was the consensus of opinion that some of the pro- 


*The vitallium tubes and heparin were made available for clinical trial to all Theater 
and Army Surgical Consultants through the efforts of the Chief Consultant in Surgery, Office 
of The Surgeon General. 
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TABLE III. BiLoop VESSEL INJURIES WHICH LED TO GANGRENE AND AMPUTATION 


ARTERIES NUMBER OF CASES 
Subclavian 4 
Axillary 18 
Brachial 80) 
Cubital 2 
Radial y 
Ulnar 1 
Radial and ulnar 3 
Common iliae 6 
External iliac 7 
Femoral 104 
Popliteal 157 
Anterior tibial 3 
Posterior tibial 16 
Anterior and posterior tibial 20 

Total 23 


cedures advocated by Blakemore and associates are impractical for use in the 
field.*;* These inelude the following points: (1) The recognition of injury to 
a Major vessel by an aid man on the battlefield is impossible. The therapy can- 
not be instituted by him. The limitations of such a man, or the conditions under 
which he works, have not been taken into consideration in making such a recom- 
mendation. (2) The institution of surgical procedure in the battalion aid 
station, where only resuscitation has been practiced, would require the revision 
of the entire system of handling casualties in forward areas. Sueh might be ad- 
voeated if there was a large enough number of vascular injuries, but not when 
these cases constitute less than 1 per cent of the total number of casualties. (3) 
The time interval between wounding and the institution of surgery has been 
misunderstood. This interval has been greatly reduced in World War ITI over 
World War I, but still ranges between six and twelve hours, even in emergencies. 
The average case was usually disposed of surgically under twenty-four hours, 
and surgical staffs worked long hours to accomplish this result. (4) The prepara- 
tion of fresh vein grafts was time consuming and had frozen grafts been avail- 
able another objection would have been removed. However, I do feel, as most of 
the surgeons in our Army, that this work is a step in the right direction and the 
method was successfully applied in selected cases. 

In lieu of the Blakemore apparatus, glass tubing and plastie tubing were 
used in a few cases. In all of these nonsuture methods of blood vessel anastomosis 
it is essential to use heparin,” ° to prevent clotting at the site of repair. The use 
of heparin in battle casualties is a procedure coupled with considerable risk, as 
at least one-third of all casualties have multiple wounds and fatal hemorrhage 
has occurred in a number of heparinized patients. 

The treatment used and the results in the cases in this series are shown in 
Table IV. From this table it would appear that the Blakemore method of vein 
graft has a slight advantage, but that on the whole about 50 per cent of the pa- 
tients developed gangrene no matter what method of treatment was used. This 
is not in fact true, and it is necessary to break down these figures into the ves- 
sels involved, as well as the treatment used, in order to draw any comparison, 
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TABLE LV. 





TREATMENT OF 837 MAJOR BLOOD VESSEL INJURIES 














RESULTS DEVELOPED 
METHOD NUMBER GANGRENE VIABLE GANGRENE 
Ligature 767 386 381 50 
Suture 42 2: 19 51 
Nonsuture 28 14 14 50 
Blakemore 15 7 8 46 
Glass tubing 9 5 4 55 
Plastic tubing 4 2 2 50 
Total 837 42% 414 50.5 












TABLE V. INJURED VESSELS TREATED By LIGATION 

























PER CENT DEVELOPED 















ARTERY NUMBER VIABLE GANGRENE GANGRENE 
Subclavian 9 5 4 44 
Axillary 29 15 14 48 
Brachial (above profunda) 69 32 37 55 
Brachial (below profunda) 141 108 33 23 
Cubital 4 2 2 50 
Radial 25 2¢ 2 8 
Ulnar 22 21 l 1.5 
Radial and ulnar 8 5 3 37 
Common iliac 6 1 5 83 
External iliac 6 2 4 66 
Femoral (above profunda) 74 12 62 84 
Femoral (below profunda) 62 27 35 56 
Popliteal 196 51 145 74 
Anterior tibial 21 18 3 13 
Posterior tibial 69 53 16 23 
Anterior and posterior tibial 26 6 20 76 
Total 767 381 386 5 





In Table V are shown the results in the vessels treated by simple ligation. 
In order to emphasize the marked difference between the problems encoun- 
tered in the surgical care of vascular injuries in battle casualties and those met 
in comparable injuries in civilian practice, Table VI is produced. 
These marked variations in results are not due to a difference in treatment. 
The therapy recommended by the council was adhered to in regard to simul- 
taneous division of the companion vein, and the routine use of sympathetic 





TABLE VI. SUDDEN ARTERIAL LIGATION AND GANGRENE 
















PER CENT DEVELOPED GANGRENE N.R.C. CHART 


ARTERY LIGATED (BATTLE CASUALTIES ) (PER CENT) * 
Subclavian 44 9 
Axillary 48 9 
Brachial 55 2 
Cubital 50 0 
Common iliac 83 50 
External iliac 66 13 
Common femoral (above profunda) 84 21 
Femoral (below profunda) 56 10 
Popliteal 74 0 
Anterior tibial a3 3 
Posterior tibial 23 3 


*Figures in this column from Military Surgical Manual. 
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blocks both before and after surgery. A major part of the difference, it is felt, 
can be found in the fact that the battle casualty has had the injury for from six 
to twelve hours before he reaches a surgical unit. He is often exsanguinated, 
has a low blood pressure, and is in shock. His tissues are anoxic. There is often 
hemorrhage into the fascial planes of the extremity with a resulting hematoma 
and pressure on the collateral circulation. Often the collateral circulation has 
been injured also. The disappointing results from sympathetic blocks are ac- 
counted for, in a large part, by these latter facts rather than that the blocks 
were not well done. 

In Table VII are shown the results in the seventy vessels that were re- 
paired. Repair by suture remains the method of choice whenever applicable even 
if it means reduction of the caliber of the vessel by as much as 50 per cent. 


TABLE VII. INJURED VESSELS TREATED BY REPAIR 


DEVELOPED DEVELOPED 
ARTERY SUTURE GANGRENE NONSUTURE GANGRENE 
Subeclavian 0 ( 0 
Axillary 2 : 2 
Brachial (above profunda) ‘ j : 2 
Brachial (below profunda) é 0 
Cubital 0 
Radial 0 
Ulnar 0 
Radial and ulnar 0 
Common iliac y 0 
External iliac 
Femoral (above profunda) j : ; 2 
Femoral (below profunda) 2 
Popliteal : 10 
Anterior tibial 0 0 
Posterior tibial 0 0 
Anterior and posterior tibial 0 0 
Total 42 Qi 28 14 














It will be noted readily that only the larger arteries, including subclavian, 
axillary, brachial, iliac, femoral, and popliteal, were repaired, so in order to 
draw a fair comparison, only the same arteries should be considered from the 
group treated by ligation. In Table VIII this comparison is shown. 


TABLE VIII 
PER CENT DEVELOPED 
MAIN ARTERIES NUMBER VIABLE GANGRENE 














— 


Ligature «98 a oa 57 
Repair 70 é 43 


Krom these figures it is readily seen that where the major vessel was ligated, 
57 per cent of the extremities involved developed gangrene, but where repair 
was the method of choice only 38 per cent developed gangrene. Thus, there is 
an advantage of 19 per cent of repair over ligation. 


This conclusion cannot be too firmly drawn, however, because the repair 
series is much smaller and the more favorable cases were selected for repair. 
However, it is felt that there is an indication of distinct advantage where repair 
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is used, and it should be encouraged so that eventually better and more practical 
methods of vascular surgery will be evolved. 

It will be noted that in this series there is no mention of arteriovenous aneu- 
rysm or false aneurysm. These patients were all treated conservatively in the for- 
ward areas and evacuated to the general hospitals in the rear. Operation is sel- 
dom undertaken in the patients for six weeks or more, and in the interval the 
collateral circulation is developed and gangrene of the extremity seldom results. 


SUMMARY 

A series of 1,833 amputations performed in the Third U. S. Army during 
the European campaign is reviewed. The levels of amputation are given. The 
causes of these amputations are reviewed with special emphasis on 837 vascular 
injuries. The results of arterial repair in seventy patients are shown. The per- 
centage of extremities which became gangrenous following ligation at various 
levels of the main arterial supply is reviewed. These results are compared with 
the results in civilian practice and some of the probable reasons for these dif- 
ferences are stressed. 

CONCLUSIONS 

1. Traumatic amputation, gas gangrene, and vascular injury were the three 
main causes of the loss of limbs in World War II. 

2. The extensive use of mines by the Germans caused an inerease in the 
number of amputations, particularly those of the lower extremity. 

3. Vascular injuries constituted less than 1 per cent of the total number 
of battle casualties. 


4. Vaseular surgery in battle casualties has made very little progress since 


World War I. 


5. The method of Blakemore and associates of arterial repair by vein graft 
is a step in the right direction, but in general was not found to be practical for 
routine use in battle casualties with vascular injuries. 

6. Sympathetic blocks were routinely used in casualties with vaseular in- 
juries, but the results were disappointing. 

7. The repair of injured arteries produced 19 per cent less gangrenous ex- 
tremities than ligation of the same group of vessels. 

8. Continued emphasis should be placed on vascular surgery, in order to 
bring this field abreast of other surgical specialties. 

All of the statistical data in this report were compiled through the cooperation of the 
Chiefs of Surgery and their staffs of the Evacuation Hospitals, and the Surgical Team Chiefs 
working in the Field Hospitals of the Third U. 8S. Army during the European Campaign from 
Aug. 1, 1944, through May 8, 1945. Because of their tireless efforts this report has been made 
possible. Many of the conclusions expressed in this paper are a consensus of the opinions of 
this splendid group of young surgeons who made one of the best records in the care of battle 


casualties yet produced by any army. They treated 92,030 battle casualties in nine months, 
with only 2,574 deaths, or a mortality rate of 2.76 per cent. 
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A COMBINATION ARM SPLINT AND NEEDLE-HOLDER DEVICE 
Rocer K, McDona.p, M.D., ANp CLow D. Green, M.D., MINNEAPOLIS, MINN. 


HE present method of fixation of intravenous needles by tying the arm on 

a board splint and taping the needle leaves much to be desired from both 
technical and physiologic considerations. The development of a_ practical 
method of fixation of intravenous needles, allowing the patient some movement 
of the arm as well as affording a more stable implacement of the needle and 
a wider choice of arm veins, would be a boon to both the intern and the nurse. 
With these objectives in mind we began the development of a combination arm 
splint and intravenous needle-holder device. The result has been the construe- 
tion of an instrument which circumvents most of the attendant difficulties and 
inconveniences of the past methods by achieving the objectives mentioned. 

The specific difficulties which are encountered with the present method of 


intravenous fluid administration are: 


1. The arm must be tied to a board very loosely if occlusion of the super- 
ficial venous return is to be avoided. This allows the restless or irra- 
tional patient opportunity for considerable movement of the arm and 


often results in displacement of the needle from the vein. 

Any angular vein which is so placed that a major portion of the adaptor 
would not lie over the arm obviously cannot be used. 

Tape often does not adhere well in cases of hirsutism, of arms which 
are wet (perspiration, fluid from the needle, alcohol), and of redundant 
skin (looseness of skin due to dehydration and weight loss). 

The use of gauze in obtaining proper angulation of the needle often 
results in needle displacement. 


The result of these many factors is that displacement of needles from veins 
in the course of continuous drip therapy is a commonplace event, and the al- 
most constant attendance of a nurse to these patients is practically a necessity. 
This is especially true for those patients who are restless and irrational. 

To be thoroughly practical, an instrument such as we are describing must 
not only obviate the undesirable features mentioned, but must also fulfil] the 
following criteria: It must be (1) simply operated, (2) time-saving, (3) reli- 
able, (4) constructible for general use at a reasonable cost, (5) comfortable 
and yet splint the arm satisfactorily, (6) light, compact, and easily cleaned. 

The combination splint and needle holder which we are describing has 
successfully fulfilled these demands. 

DESCRIPTION 

The instrument (Fig. 1) which we are describing embodies the following 
features: 

1. A semicylindrical splint into which the arm is laid. 
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Four upright ratches, one at each corner of the splint. 

Two crossbars adjustable on, and removable from, the upright posts at 
either end. (The crossbars are locked on the posts by a simple spring 
lock mechanism. Each crossbar is actually a tube from either end of 


The combination arm splint and needle-holder device for the administration of intravenous 
fluids. 


















































Fig. 2.—A drawing showing the mechanism of the crossbar mounted on the ratches. 


which projects a pawl which fits into any interdentate space on the 
upright post. The detents are forced into position of engagement by 
a coil spring placed between them within the tube, as shown in Fig. 2. 
They are released by two triggers on the superior aspect of the cross- 
bars. The crossbars readily slide down the upright posts to the desired 
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height, but they can be pulled upward only when the pawls are disen- 
gaged from the teeth by pulling the triggers together.) 

Two legs extending downward from each crossbar on to each of which 
is mounted a circular rubber pad by means of a ball-and-socket joint. 
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Fig. 3.—A drawing showing the method by which the transverse bar is locked in position. 
The inset shows the relations of the longitudinal bar, the transverse bar, and the lock screw within 
the housing. 

















-A drawing showing the mechanism of the spring clip needle holder and the universal 
joint which is locked by the threaded collar. 


A round bar fixed to and running the length of the splint. (The bar is 
positioned lateral to and superior to the splint.) 

A transverse bar running through a housing mounted on the longitu- 
dinal bar, as shown in Fig. 3. (By virtue of this arrangement the trans- 
verse bar may be fixed at any position to the long axis of the splint. 
In addition, the transverse bar slides medially or laterally through the 
housing, permitting fixation of the needle holder at any position in 
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relation to the short axis of the splint. All motion, both transverse and 
longitudinal of the transverse bar and the housing on the longitudinal 
bar, is stopped by the turn of a single phlanged screw. ) 

A spring clip needle holder attached to the medial end of the transverse 
bar by a universal (ball-and-socket) joint, as shown in Fig. 4. (This 
ball-and-socket joint is simply locked at any desired position by a turn 
of the screw mechanism of the collar.) 
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EXPERIENCE 













We have used this apparatus on sixty-two patients over a period of three 
months at the Asbury Hospital in Minneapolis, Minn. It has been used on 
patients under varying conditions ranging from states of complete anesthesia 
to marked restlessness and irrationality. We have further found this instru- 
ment of inestimable value in bloodletting. 








ADVANTAGES 










Our experience has proved beyond question that the following advantages 
are enjoyed through use of this instrument. 






1. This apparatus permits a speed of performance not attainable with the 
past method of tying and taping. 

2. This method permits a firm and reliable splinting of the arm without 
embarrassing the venous return, because the rubber pads cover only a small 
surface area. The only satisfactory method of obtaining complete immobiliza- 
tion at present is to tape the arm to a splint. It need hardly be pointed out 
that this method is an expensive, time-consuming, and diffieult feat. This see- 
ond advantage pertains especially to restless and irrational patients. 

3. Use of this device permits a certain amount of movement of the pa- 
tient’s arm (at the shoulder joint or at the elbow if the splint is applied to 
the forearm) without the needle pulling out of the vein or penetrating the 
distal vein wall. 

4. The usual complications incident to intravenous therapy have been al- 
most entirely obviated. In our series of sixty-two patients there was not a 
single instance in which hematomas or venous thrombosis occurred. Eseape of 
fluid into the tissues occurred in two eases. 

5. The appliance entirely avoids the inconvenience of using adhesive tape. 

6. This combination splint and needle holder has proved to be invaluable 
in moving patients to and from the operating table when continuous intra- 



















venous fluid administration is desired. 
7. The apparatus has proved to be extremely useful in phlebotomy. By 
use of a number of such instruments it would be a simple matter for one 






intern to be in charge of several simultaneous bloodlettings. 

8. The patients have indicated their preference for this method of receiv- 
ing intravenous fluid over the old method of tying and taping because of the 
comfort and security it affords. 

9. The cleaning of this instrument is a simple matter; blood or fluid stains 
may be sponged off without difficulty. 
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10. This appliance permits the utilization of veins which are so located 
that the major portion of the needle adapter does not lie over the arm. In 
these instances it is impossible to tape the needle into place with any degree 
of security (see Figs. 5 and 6). 


Fig. 5.—The instrument is here applied to the forearm with the needle in a vein so angulated 
that taping is not practical. (Application of the device to the patient’s forearm permits movement 
at the elbow.) 


“3 Fig. 6.—Application of the apparatus in this manner completely immobilizes the elbow. 
Notice that in this case the needle is in a vein so angulated that the major portion of the adapter 
does not overlie the arm. 


LIMITATIONS OF THIS COMBINATION SPLINT AND NEEDLE HOLDER 


1. In the present construction the use of hand veins is difficult and fre- 
quently impossible. We believe we have found a practical solution to meet 
this shortcoming but have not incorporated this new feature into the present 
model. 

2. The splint is not inclined to permit a moderate flexion of the forearm 
which would allow an optimum relaxation of the arm musculature. Incor- 
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poration of such a feature would interfere seriously with the present versa- 
tility of this instrument in that the number of available positions of the splint 
on the arm would be significantly decreased. We have found that folding a 
towel and placing it at the distal end of the splint gives a practical solution 


in those cases where an inclination is desired. 

3. It is not practical to use this splint at the junction of the foot and leg 
when use of the great saphenous vein is desired. This site, of course, is a 
relatively easy one for taping because of the normally small amount of move- 
ment at this location in a bedridden patient. 

We wish to express our appreciation to Dr. C. J. Watson, professor of medicine, and 
Dr. O. H. Wangensteen, professor of surgery, at the University of Minnesota, and the 


Asbury Hospital Staff for encouraging us in this undertaking. We also wish to thank 
Mr. William Sielert for assisting us in building this instrument. 
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Practical Anaesthetics for Students, Hospital Residents and Practitioners. By J. Ross 
Mackenzie, M.D., D.A. (R.C.P. and 8. Eng.), Lecturer on Anaesthetics, University of 
Aberdeen; Senior Anaesthetist, Royal Infirmary, Aberdeen, and Royal Aberdeen Hospital 
For Sick Children; Consulting Anaesthetist, Emergency Medical Service. With a Fore- 
word by W. C. Wilson, M.B., Ch.B., F.R.C.S.E., Regius Professor of Surgery, University 
of Aberdeen. Cloth. Pp. 136, with 68 illustrations. Baltimore, 1944, Williams & 
Wilkins Company, $3. 


This is a small, well-illustrated book emphasizing the practical or clinical aspect of 
anesthesiology and should be useful to medical students and others interested in the art and 
science of anesthesia. 

An author is entitled to express his own views. Sometimes they are not in accord with 
those held by others. Since the book is directed not only to medical students but to ‘‘the 
practitioner or occasional anaesthetist’? one wonders if it is good policy to recommend as 
freely as does the author the use of carbon dioxide during induction of anesthesia and during 
emergence to overcome the effects of depressant drugs given as preoperative medication; 
it is easy to overcome the depression in respiration resulting from these drugs simply by 
manual inflation of the lungs with oxygen and whatever anesthetic gas has been chosen. 


Many persons think that the dangers of carbon dioxide excess are greater by far than the 


drawbacks of a slow induction period. The same thought holds true for the use of carbon 
dioxide with oxygen rather than oxygen alone in the treatment of barbiturate poisoning. 

It seems somewhat strange that sacral block is not mentioned for hemorrhoidectomy 
when many feel that this procedure is the one of choice for this operation. It is stated that 
intravenous barbiturates must not be administered to persons with diabetes who require 
surgical intervention. Provided that adequate oxygenation is maintained at all times many 
anesthesiologists would not be in accord with this view. No mention at all is made for the 
use of cyclopropane for these patients. 

This reviewer found very interesting the last chapter entitled ‘‘ Anaesthetics—To-Day 
and To-Morrow,’’ in which was included this statement: ‘*‘ There is no subject of the Medical 
Curriculum in which the student spends less time, and yet in which he is expected to show 
more proficiency than the theory and practice of anaesthetics.’’ The last page, which is 
entitled ‘‘Medico-Legal Notes,’’ would serve a very useful purpose if it were printed sepa- 


rately as a placard to be posted in all operating and anesthetic rooms. 


Atlas of Surgical Approaches to Bones and Joints. By Toufick Nicola, M.D., F.A.C.S., 
Professor of Orthopedics, New York Polyclinic,’ Postgraduate School and Hospital. 
Pp. 217, with 227 illustrations. New York, 1945, The Macmillan Company. $9. 


This book is very commendable for it demonstrates with few words and simple illustra- 
tions most of the better surgical approaches to bones and joints. On the whole, the surgical 
incisions presented are the safest and least traumatic. The illustrations are for the most part 
quite adequate but in one or two instances are overly simple. 

There has long been a need for a book of this nature and it may be recommended with- 
out reservation to anyone practicing bone and joint surgery. The book would serve admirably 
to teach fundamental bone and joint surgical approaches and incisions to orthopedic residents 


and fellows. 
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Many physicians have found Vitaminets ‘Roche’ the 
multivitamin-mineral product best suited to the requirements of modern 
medical practice and to the patient's preference for a conveniently 
administered preparation. It provides 9 vitamins and 5 minerals in a 


pleasantly flavored tablet which is willingly taken by children and 





adults—a tablet so palatable that it may be chewed. Available in 
bottles of 30,100, and 250. HoFrFMANN-LA ROCHE, INC., Nutley 10, N. J. 
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